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[nmlopﬁne of the Alumimm Industry of the USSR/
:m:'isfgg’é’ 1,4, Gratsershteyn
Russian, por

Chavtar. II
Primiplmintbmnlopnntofthosmwumm

The_Alumioum Induetry Duriog the Ozest Patrictic Yar

is & result of the treachercus attack of Fascist Gersany on the
smnnim,thduimmmwfmdmmlmnﬁm
beginning of the war.

In the autumn of 1941 the Volua:h. ng Dmﬁmk A}m-ixx’n-.?hnta,
the Tikhvin Alusiram Oxide Plant and ikhvin Baixite =iaes were
put out of operstions in this connestion the aluminum industry lost
a large of its produstive capaeity, inoluding: beuxite 354,
mamﬁxmmmmox.

T™he and the Soviet government fwced the serious task of
rmmmputmmmtmmn possible time ard of
wmmmmudcdthom:aaluimmm
alloys.

During the second half of 1941 a start was mede on moving sstab-
nm—u?‘otmmmmtrthtum,gmmw
of feat in the history of world industxy.

The equipment of the Dneprovek, Yolkiov ani Tikhvia plants aod
ormwgﬁrmunm-mummdmmm off. On the
basis of this squipment the alumimm industry installations under
construction in the eastern areas were put ints produstion at an
sooelerated rate,

It was necessary to srect new shops, inetall and put into pro-
ducticn the equipment st the sluminum and alumine plants nnder ¢x-
tremely diffioult conditions and with a grsat shortage of material
and labor.
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The operation of the aluminum establishments during the war
period was complicated not only by a shortage of laborers but of
engineering and technical personnel.

The demand for labor, complicated by the drafting of a por’ioh
of the qualified workers into the Soviet Zrmy, was met hy young pscple
from the festory voocational and trade schools and through mobilisation
of the publie, During the three years 1943-1945 establishments of
the aluminum industry trained 33,000 workers, including 13,000 given
new training ard 20,000 giving further training,

As s result of the Party and government's constant interest in
tho development of the aluminum industry and thanks to the self-
saorifioing labor of workers and enginesring and technissl pergcunci
the produation capssity of the alumimm industry increased from year
40 year, despite the temporary oscupation of important economic
regions of the USSR by the Fascist invaders.

During the war there wers msjor changes in the supply of ore
to the aluminum industry (Fig.l).

Despite the termination of bauxits produstion at the Tikhvin mines
during the last half of 1941 the overall capscity was rapidly regained
by sxpamding production from the Newthern Ural and Kamensk mines.

Exploitation of the Northern Ural mines started in 1934,

During the (reat Patriotic War the Northern Ural Beuxite ilines
faoed the responsible task of yroviding bauxites for the expanding
capagity of the alumina plants and of mesting thie requirements of
the iron and steel industry, and the abrasive, oement and other indus-
tries.

In oonneetion with the evacuation of the equipment of the Tikhvis
bauxite xirnes and the relocation of alumimum pianis iz the Urals axd
in Siberia, the Northerm Ural Bauxite Mines became the main souroe of
raw mnteriale for the alumimm industry. 7The increase in bauxite pro-
duetion was accompanied by a reduction in opsn=pit and an inorewase in
underground mining (Table i),
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TARLE 4

RATION BETWESH OFENePIT AND UNDERGHOQUND BAUXITE RINIRG A3
HORTHERN URAL BAUXITE MINES DURING THE WAR YEARS

Production %
opeir-pit underground
2345
2ok

26,7
28.5
43.1
49.2

At present roserves suitable for cpen~rit werking have besn
almost used up and underground mining is the principael practice at
mines.

The Kamensk Bauxite Hines wers put into produstion in 1939,
Administratively they becams & part of the Urel Aluminom Plamt with
the status of en independexmt nining usit coneisting of dhres bauxite
nines (Sokolovskoye, Bagrysk and Pirogowskoye) and the Bagryak lime
QUATTYe

The principal oparating mine since the start of the sxploitation
of the Kamsnsk Bauxite Mines bas besn the Sckolowvskoys mine,

The Tikhvin bauxite uines came into cneration in 1929, Until
the war they were the rinoipal supplier of bauxite to the aluminus
industry,

Begides the aluminmum industry exterprises in the abrasives, iron
and other industries used bauxites from thess mines,

The maximum produstion of bhauxite at the Tikhwin mines was reached
in 1940 when it was 50% of the total production and was twice that
of produstion at the Northern Ural mimes.

The fourth Iivewysar plan for the restoration and expension of
the mational sconomy, 1M6-1950, aimed st restoring the Tikiwin
bauxiis mines to a capaeity suitable for fully supplying the opers~
tion of the Tikhvin Alumine Plant and meeting the bauxite require-
ments of the abrasives industry of the northwestern provincos,

«3a
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Bauxite proiuotion at tho Sowbliorn Urel Bauxite Kines startsd
in 19%.

Bauxites from the Scuthern Ural mines wers shipped to the Dneprovsk
Aluminui Plant, units of the abrasives industry, and other customers.

The great expansion of the Ural Aluminum Plant made it the princi-
pal produser of alumina and aluminum during the Great Fatriotise Yar,
The output of sluminum at the Ural Aluminum Plant increassd wapidly
during the wer and after. The output of alumina indressed still
more rapidly. By the beginning of 1942 it hed exvoeded the prewar
level by 50% and by 1946 by 200%.

During the wer there wers considerabls difficulties at the Ural
Aluminum Piant due to the irregular and limited supply of eleotric
power, to iho shortage in qualified labar, msterial for rspairs
(cathode rods, hearthblocks, oast iron, ste.).

In the atiempt to achisve new produstion levels all this led
to a deterioration in some tecinical and esconcmia aspests of the
operation of the plant {reduction in the produstion of first grades
increase in the sonswaption of maturisl and slectrie powsr psr un!.ts.
The sucoessful operation of slectrolytic shops depends on a mumber
of factors of which the principal are the slestrie powr supply for
the oells; the muber of oells in operation and their condition, the
:g:pmnuim of the electrolyte, and the typs of maintesance given

oe .

The power supply during the wer yeurs was marksd by grest fiuctua-
tions both from the daily and from the amnual point of view, Flustus-
tions in amperage during a 2i=hour period hamperei the smooth operation
of the oells and reduced the grows produstion and quality of the metal.
Great limitations zads 1t nacessary to shut out some of the opersting
¢ells which reduced the output of metal and led to losses in electric
PO,

The higher load of the sumeer months brought on a disturbanve 3z
the normal oourse of the slectralytic process. Fluotuatione in thas
electric power supply during the 2i-hiows period caused marked wear
in the eells and vreduosd sonsiderably their normal opereting life,

Oreat diffioulties in the operstion of the alusina shops of
the Ural Aluminum Plant were cocasionsd by the prosessing of the
Northern Ural bauxites which have a higher calofte content,
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Thanks to the unselfish work of factory personnsl the diffi-
cultiesotthcmperioamamoﬁiudam@ cubpas of msbal
was assured to meat the needs of the fromt. Ia 1544 the Ural Alumi-
nui Plant was awarded the Order of Lenin,

In 1943 the alumine division of the Bogosicvakcys Alumiwus Plant
in the Nerthern Urals was put into production. The plant was located
near resources of raw materials and power.

The slectrolytic divisien of the Bogoslovakeye plant went into
operation the dey of owr vistary over Germany, May 9, 1945.

In 1943 the Stalin Aluminum Flant started operation. 1% pro~
duces metallic aluminum from alumine roughit from elsewhere, The
loostiin of the planmt in Western Siberia was determined hy nearness
t0 the powsr resources of Kemorovo coals

Western Sibaria is op= of the richest fuei mources of ths arek.
Here is located the Kusnetsk Coal Basin, the richest in the world,

The aise of ths pesar resources of Western Siberia and the low
cost of ocal production ordated favorsble oconditions for the dewelop+
mmtmmmmmmmofummmmmm
considerables power.

The qonstrustics of the Stalin Aluminum Plant was started befors
the war. s

The difficulties of the war yesars and the necessity for rapldly
sxtending the oapsoity of the aluainum industry wers reflected in
the condition of the equipwent of the elecirolytis division of this
plant. The cells installed have a simplified dosign (oval shells
¥ithout gas sxhaust), Thare were no tramsportation facilities for
all movement within the shop.

411 thess circumstances complicated the work of the plaat to
a considerable degree.

The averags current was below that foreseen by the plan and
this reduced the productivity of the ocells.

Output besed on current and energy was small. The principel
cauaes of low oupput were the irrogulsrity of the power supply and
the fatlure to suppiy sufficient electricity, défeots in cell design
and installation, and shortage of qualified peracmnel for the slectro-
lytic processes.
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Tho chariconings in the design amd installation of the colls ws
revealed as early as 1943, The shells of the cells were not suffi-
clently strong. During operation cracks appoared along the seams of
the shells and they had to be strangthened,

As the result ¢f failure to amchor the ocells strongly enough o
the foundaticna the oells underwont widespread tilting whioch aade
their operaticn diffionlt and rsiused thsir sfifective 1life,

The oval sbells made from & -0mm jron wers intended for 1,5 = 2
Yoars of servioce. In fact they wore in operstica without replasement
far 3 yeurs becsuse of the lack of shells to replace thoss which were
worn out,

teh The consumption of raw material anl elsctric power waz ralatively
high.

Despits difficultlies in mestering rroduction during the war years
e Stalin Aluminom Plant was a supplementsry source of alumimm for
moeting the needs of the fromt line,

Along with an increeass in quantity the aluminum industey of the
USSR also achieved marked suocess during the Grest Patrictic War
in improving squipment, In rendering production processes more effi-
clent and in improving general operating fastors at aluminue plants.
During the war ysars there mers grest changes related to the intro-
duetion of the Bayer method, thomtnpdcrnnthodtcrpwodmhg
alweina, mutmaqu- uwm.dfmom;mormtotd
%1, Worthetctnl-luummwo-
duced by this method in

TABIE 5
ALUMINAZPRODUCTION METHODS DURIRG THE WAR
Method 1941 1945
Plant £ Plent
Dry sintering Volkhov Alun. 14

Vet *® Tikhvin Alum, 11 Bogoalovskoye
At num

Elsctrothersal Dnaprovsk Alum,33

Bayer Ural Alumimam 42 Ural Aluminue
100
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At the Bogoslovskays Plamt the sinterirg furnaces were
on pondered coal inetead of fusl el for' the first tims in the world.

At the Urel Tlamt the Bayer method was adapted to procsssing
bauxites with s high esloite sontent, For this purpose the plamt
built & apecial ceustieizing imstallation which converted imto csustic
zoda the smeess sols formid from the caloites which are brought in
with the Forthers Urzl bauxites,

Teahnical changes in the produstion of alusimum sre charscterizsd
by the development and introdustiocn of improved large-sapusity slestro-
lytie oslls with continous ancdes designed by Soviet seientists.

Before the war anell oells with baked anodes were used in the
electrolytic seoticns of the Vokhov and Dnepr Aluminum Plamts,

The pressnos of a large mmber of ~ncdes in the bath complicated
regulation, did not guscantes equal distancs betwesn poles throughost
the entire csll ant paused local overheating. The use of haked aznodes
in the oolls necessitated the construstion of slsetrode plants and
the installation of large anods presses with pumping apparatus and
tha constriotion of expensive furnaces with gas gensrator staticms.

For cells with psricdic baked ancdes 1t was impossible io design
géa sxhaust apperatus and to mechanise the hardest proocesses.

Forr this reascn the introdustion of & large mechanioally operated
cell with = contimucus melf~baking ancdz marked a raise in the teochnow
logical lewel of the aluminun industry of the USSR,

In Table & we hmve dats which deseribe technical changes in the
production of aluwainom,

TADLE 6
TYPES OF ELSCTROLITIC CELLS IN PERCENTAGE OF TGTAL

Type 1941 1945
Suall with prebaksd snodes 54
Large with continucus anodes 46

Total lea
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oeslls geve lower produstica
anode okils, were bard to ma
of fluarine gases which mede for bad working conditions, These
cells oparated iu the first serics during the aiire war period.

During the Great Patrictic Far the producticn of silieon and
silumin was organized and put into operation, In 1944 the produstion
of siiumin of gredes O and 1 resched S7%. The demands of the aviaticn
and tank industries for silumin were ocapletely satiefied by HRussian
produstion,

The produstion of pyrctechnic mixtures was also crganimed and
put into operation,

Teshnical progress ia the produstion of fiuorine salts is shows
by the sdoption of a coubimuous wethod for the produetion of eryclite
&t the Polevakoy Cryolite Plant mhich douhled the produstiom sapseity
of the apparatus and improved working conditions, by improving the
f1norsper flotetion system, and by developing a prooess far the ywoe
duetion of hydrofluoric acid in furmaées with internal heating,

&5 & Tesalt of the herolc efforts of tha Soviet Unlon the wartine
cbisctives in the Gevelopment of the aluaimm industry were success~
Tully met.

On the basis of the madern sluminum industry dewsloped during
the five-year plans, the eresticn of plants in ths sustern arems of
the country (which iad started befare the war), the rapid restoration
of the evasuated plants and the constraction of sew onss, the aluimm

during the Grost Patriotic War inereased its produstion
capacity, expanded its sourcs of raw suterial, rsissd the tecimical
level of aluminum and aluming production and supplied the war indus-
tries with aluminum,

The Soviet stats dwring the war susmoned up sufiicient strength
and material not only to reestablish the swvscuated plants but to
;c«l«m ths congtrustion of new establishuents in the sluminan

ndustry,

Le The Aluninum Tndustry During the Postwar FPeriocd

The feurth fiveejoas plas for the reconstrustion and sxpanuion
of the Soviet national socacy forr the pariod 1946-1950 aimed at the

&8-
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Foribes davslepmant of o)) Yranches of the nonfavrous metal {ndtus-
4»v, The plan proposed rapid rates of growth in the predustion of
nenfarmous and Fave netals in order to satisfy the growing demanls
of tha naticoal sconuEys

The grandiose cbjectives of the fourth five-year plan required
atill further and more secelcrated teshnical progress in produstics,
the overwall introduction of the latest equipment and the mechaniza-
tion of operations requiring considerable labor, a high level of pro-
duction, meximum soonomy and efficient organisation,

The fourth five~ysar plan, on the basis of improving the opera<
tion of existing enterprises, the ocastrustion of new plants and
the resonstrudtion of plants in areas which had been under oscupation,
planned 4o turn out twioe as much aluminum as in 1945.

In order to mest this aim the law governing the five-year plan
provided for the restoration of the Tikhvin beuxite mines, the Dneprovak
and Volkhov Aluminum Plants and the Tikhvin Alimina Plant, for incress-
ing the oapaoity of the Nerthern Ural Bauxite Mines, the Bogoslovskoye
and Stalin Aluminum Plants and the construstion of a number of new
enterprises. Actually aluminum production in 1950 was 1.8 times that
of 1945. Thare was a marked incroase in aluminum produstion at the
Ural, Stalin, Bogoslovakoys anmd Volkhovy Alusinum Flanta.

During the fourth five~yaar plan the Volkhov and Dneprovak
Aluminos Flants wers reaonstructsd. Aluminum produstion started &t
the Volkhov plant in 1946, The Eleotrolytic section of this plant
had suffared comparatively little and for this resson it was restored
to the prewar system of cells with baked ancdes and the prewar lavel
of aluminum production was surpassod as early as 1948, 4s a result
of improving the technological system and the goneral development of
modern working methods the produstion oapacity of the eleatrolytic
section ocntinued to incresase in 1950 and exceaded what had been
planned. The Volkhov plant reached the highest output pew gurrent
corsuaption in 1950 in the alusimum industry. The alumina section
of the Volkhov plant was vestowed in 1949, During the peried 1949-
1950 the aluxina section of the Volkhov plant adopted & now system
for proosssing nepbelines with the simultaneous produstion of oement,
potash and soda, The output of slumina did not satisfy the demands
oige cloatrolytic section which imported soMe alumina from the Ural
P Bs

The Dneprevak Alusdnum Plant went bask imto produstion in 1949
with its slectrolytio sestion, The restoration of the aluxing section
to its prewar state was adnitted to be impractical in view of the high™

-0 -
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produstion cwat of slusine ohiainad Ly ths Xuznotsoreihukoveisy
Mhdmtbmofmiﬁuﬂrmﬁwscseflaeﬂamzna
raw material, Yor this reason it was planned to resstablish the
plant on the basis of processing imperted bauxites with the possible
subsequent conversion of the plant to Russian raw material,

The slectrolytic section of the Sneprovsk Alusinum Plant was
rebuilt aocording to a new preduction system {eleotrolytic cells with
ons self-bBaking anode),

The startizg peried dragged out because of poor gell installstion
and the inatability of the linimg blocks as well as the irregularity
of the power aupply, Ahe lack of a well=developsd optimal system for
type of cell decided on and the 1lack of reserve capaoity at the mercury
conversion substation,

The restoration of the elsctrolytic section of this plant wan
pot completed until 1951.

During the postwar five-year psriod the capaoity of the Stalin
and Bogoslovskoye Aluminum Flants was expanied and the Kenaker Alumi-
num Plant was put into operstion in 1950, The Kandalaksha Aluminus
Plant was mads ready for wmn.mmsmutumm
was bullt,.

During the period 1946-1950 cells with rectangular shells at
the Ursl and Stalin Aluminum Plants were repluned by the lighter-
type oslls with oval shells as planned, In addition, the three-
ancde ocells at the Urel plant waich had provided a low preductisa
level and had uniergons considerable wear wers replaced by single~
anode cellse At all the plants the equipmsut wes improved,
lation systezs were repaired and better working conditions were pro-
vidod, Work was done on making produstion processos automatic in
the alumina ssotions and on providing them with control and measusing
apparatus.

At the Boguslovskeye plant an aluaina aeotion was built to operate
on the Bayer system with simultaneous regonstruction of the section
operating on the sintering system in ordexr to convert the entire
produstion of elumina in the plant to a combined Bayer-sintering systam.

In the elestrolytic ssctions of slumimm plants thers was inoreased
use of pneusatic hammars for treaking the electrolyte ocrust in the
o06lls and of devices for pulling the pins. The slsotrolysers were
furnished with louvered covers and pipes for the removal of harnful
axhaust gases into the upper layers of the atmosphers; the metal was

- 10 =
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tapped from the baths by means of & siphon and yasuum indlez the
Tevel of metal following tapping was raised; the casting of ingots
in molds was replaced by sexicontinucus sssting) s whole oot o
oparations was carried out to rasduce voltage losses st anode and
cathede contacts; ocalsivm fluoride wes added to the elsctrolyte;
nnthillodtomhpramtmuohniulmdoomdchdm
ralating to the operation of the electrolytic sections,

Atﬁokdphﬁwmkmdommuungww&nmet
processes for the aontinuous leaching of beuxites in a series of
autoclaves and ‘tests were run on new designs of electrolytie aslls
with top current lsad and inorensed capssity.

4 major achievement of the slusingm industry during the period
l9ﬁ-3.950 was the production of high=purity aluminum on an industrial
scale,

The raw material supply of the aluminus industry was consider~
L. Thucmuimminthhmnmnorrn

ably expanded.
material for the alumimum industry, The produstion of bauxites at
the Northern Ural Beuxite Mine in 1950 was 1.34 times that of 1945.

A pumber of major shafta were started at the Northarn Ural Bauxite
Mine in crder to expand underground sxtraction of hauxites.

Most of the opsrations in extraction ware mechenised. The Tikhvin
nines were rastorsd and work was started at the Southern Ural Bauxite
Nines. Commarcisl use was mede of nepbelins concentrates at ibe
Xirovo Conoentration Plant. The great expansion in the supply of raw
materials in the USSR was dus to the use not only of bauxites but
nephelines which mede possible the over-all utilization of raw material
with the produstion of & rumber of nationally important products and
thmtiwotmam&mmmwmnmwmmnw
country. Alusinum produstion was to inarease 2.6 timen during the
£ifth five-year plan but did in fast increase 2,77 tines.

Along with ths sxpension of produstion at cxisting plants, the
new Kandalaksha, Nadvoytay and Sungeit Alumirmm Plants were built
and put into operation, Considerable work wos doos on imtensifying
the sleotrolytic provess at existing plants by insreasing current in
the eleatrolytic series and by sdopting modern $aohniques with the
use of asid slectrolytes and inereasing aurrent density with cwrrent
stabilisation in the asries. \

Inoreasing current density became the basis for development and
improvement in the technology of elsctrolysis. During the period in

-n'
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queation current density in the elestrolysers of all the alusinum
plants inoreassd constaxtly, For instance ancde currenmt donuity
1poreozed 16% st the Ural and Kanaker Aluwinum Fiants., 20w at %he
Dreprovsk Plant, and at the Volkhov plant anode density in 1956 was
27% Ligher than in 1947,

An electrolyte formula enriched with alusinum fluoride was
developsd and adopted. By tie end of 1955 the eryolite proportion
of the elestrolytes in the aluminum plants dropped to 2,2 = 2.5 as
compared with 2.8 » 3,0 in 1951.

There was also & considersbls reduction in the mmber of ancde
sffacts.

The Volkhov Aluxinus Flant was able to reach and maintain at
length a small number of ancde éffects of the cxder of 0,2 = 0,3
per 24 hours in multianocde electrolysers. The frequency of anode
effeots at the Kanaker plant in 1956 was approximately 0,2 per 24
hours. .

By intensifying production the ospacity of the alumimm plants
was 208 greater at the exd of the fowrth five~year plan than at
the beginning,

Blectrolyser capacity continued to grow, In ths new series
the oapsoity of the eleotrolysers incresassd to 80,000 amperes.

York was done on modernising squipment, In particular, the
Stalin Aluxioum Plant reconstruated the different electralysis
buildings with the installation of mors powerful electrolytio cells
whioh assured an inarease in the capaoity of the slectrolytic sections
and a great improvement in working conditions.

Along with this reconstrustion in 1949 new series of slectro-
lytic baths were complsted in 1951-1953,

The prinoipal trénds in the improvement of ithe electrolytic
process during the fifth five-ysar plan at the Stalin Alumimm Plant,
in addition to imcreasing cwrrent in the electrolysers, were raising
the metal level, redusing the eryolite fraction of thé elestrolyts,
reduaing fluotuations in current, reducing the frequency of explosions
and strains in all current-conduating parts of the elsotrolysers.

At the Volkhov Aluminum Plant the production of high-purity
aluminus was put izto affect on a commercial soale, a powerful
slectrolyser for refining aluminua was developed and built in 1955-
1956, A number of difficult and laborwconsuming cperations were

-l2-
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also mechanised st the aluminum plants (drawing amd driving pins in
ths anodes of elagtrolytic baths, breaking through the top criust and
cisaning oif voe side erust on the walls, switehing ecatasiz in tho
pinebar area, cleaning the contast surfade of the coprer Vips of

the anode 1ifts, rubbing the surface of the side carbon blooks,
pocumatic raising of the Qouversd covers) and work was being done

on sutomstic control of the aluminum elsstrolytis process.

In the £ifth five~yesr plan much research was also done on
testing and developing mew types of aluminus elesctrolysers, finding
ways for further intensifying existing series and increasing the
service life of the electrolymer bottoms, and studying prooesses
which take place at the anods and cathode in sluminua oellw.

In connection with the introdustion of a number of Lschnioxl
measures during the £ifth five-year plan
in the production of alumina with marked
and econosdcal factors. The extraction of alumine from bauxites
increased 7% at the Ural plant and 13% at the Bogoslovskoye, for

example.

At the Bogoslovskoye Aluminum Plant a new system for produsing
alusina by the Bayeresintering method with the most modern equip-
ment was introdused (nonologging orushers, apparatus for comtimuous
leaching, wultistage thickensrs, ets.).

After the reconstruction of the Tikhvin Alumina Flant in 1952
s system for prosessing lowsgrade bauxites for alumina was introduced
which was superior to that used before the war.

&% tiie Volkhov Aluminum Plant a method was adopted for the
over-all processing of mepheline raw material for alusine, sode pro-
duasts anxd cement which is very important for the further development
of the over-all processing of nephelinsa in the different axrsas of
our nation. For this work a group of fastory workers, scientists
and researchers was awardad the Lenin Prisze in 1957,

In 1955, following reconstrustion, the slwmina geciicn of the
Dneprovas Alusinas Plant started operation unler an improved systenm.

At the Ursl Aluminus Plant a method was introduced for the
continuous leaching of bauxites in autoclaves a high pressure which
mede it poesidle to increase the produetion of the autoclaves 2,5
tines, reduce the sonsumption of fresh stean by 307 and greatly
increase the extracticn of alumina from bauxites.
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paratus for thickening and woshing red
installation of ax additional stege
4o increase the produg~

ing & papes wiss for the
filtering material instead of soplayed Ateahanm filtes
presses (with cotton oloth),

slosing produstion.
& twomstage
working solutions,

besting of the steem entering the injestor for atomising
0113 the gas clsaning system was altered,

A1l these measuras intreduoed in the caloination of alumina
made 1% poesible to inoreass furneos production by 407 and reduce
the unit sonsumption of fuel oil Wy 20%.

s developsd (reduetion wsthod) for the over-all
of aluminite for alunima, sulfiric scid and fertilisers.
¥ork was dobe on autematising the separate phases in alusine produc-
tion (bauwcite grinding, comtinuous leaching, osloination furneces, etc.).

_ The Party and the governwent have paid particular attention to
the development of a souroe of raw material for the alwmimm indus~
try, Bauxite production increassd 2,33 times during the £ifth five=
year plan,

At the Horthien Ural Beuxite iinsz mejor new shaiis wers pat
intc sperntion for thie undarground extraction of bauxiies, not only
basic but suxilisry operations wers mechanised, work was beoun on
automtic oomtrel for shaft, pumping and ventiletion instelletions,
and worik-wan done on improving the prosessing system, ete,

Of cofisideratls ixportance in increasing bauxite produttion
at the Northern Ural Bauxite Nines was the imtroduction of highe
apeed drifting which greatly inoreasod the average speed of mining
working operstions.
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In 1947 upon the initiative of imovator drifters st the
NHorthern Ursl Bauwxite iines sz All=Ualcn Scolsiist Cempotititien
for Tunneling Brigsdss in highe-speed mining operstions.

From year to year the Narthern Ural minerc have stepped up the
tempo in opening drifts, the total number of which excéeded 700.
¥hile in 1048 and 1949 there were 1L high-speed drift openings per
month, in 1950 there were 27, in 1951 43, in 1952 72, in 1953 89,

T 1954 119 and 1n 1956 125, The maximel rate of opening horisomtal
workings (drifts) reached 203.4 linear a.gzn in 1948, 254 in 1949,

Y4 -
3.6 in 1950, and 302 Adnase makana 4n 1040

umm.mdmnummmmmm
of inclined workings: 75.5 linear meters in 1947, 105.3 in 1951,
134 4in 1952, 133.2 in 1953, and 225.8 linear meters in 1956,

During these yoars a total of over 125 kilometers of underground
nine room wag opsned, approximately obe-half of then by high-speed
methiods. Such speeds enablad the Herthern Ural Bauxite Nines-to
cbtain ores where necesssry at great deptha where it was {mpractical
to0 use opsi~pit methods, although open-pit methods were also used
at the minen.

Thcummtotmoxtuctadmdthomntofronk-ﬁstamom
st the Northern Ural Bauxite Mines in 1955 wam twice that of 1950,

The restoration of ths Tikhvin Bauxite Mines was completed in
1948. In 1945-1954 new mechanisod quarries wers opened.

At pragent the Tilhels baswite mines are & major mechanised
pining cperation provided with modern equipment for openwpit mining.

The removal of overburden and the loading of the bauxites is
done by exsavators while transpertation is in GO-ton dump cars.
it these wines &n opsiepit systom haz besh adopted es developed by
the State Planning Institute for the Niokel Industry in which cpen-
ing im dons without tranaportation by powerful ESh=4/40 walking
oxcavators.

During the £ifth five~ysar plan the removal of ovarburden to
obtain bauxites &t the Tikhvin bauxite mines incrsssed by more than
Le5 times and is illustrated by the data in Tavle Te
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T4818 7

DISREASE I Y BRMOVAT (F OVERBURDEN AT 7o TUEVIT BAUAITE HIEES
FOR 1950-1956 II dQUSm‘!BS OF CURIC fETERS,

Total
3111
545.1
672.6
957.6
1193.7
1400,1
1838.0

~CHAFTER IIX
LABCR PRODUCTIVIZY IH THZ ALWBAINUM INDUSYRY OF THE USSR

e ii o iiiiiiﬁ ) .shi th ii ;.in mﬂ]m:uu

The imoreass in labor prodwetivity in the alimimm industry is
wtmummn&-mﬂmmqorm

industry (tramsportetion, mschinery -mtutun,
slestrieal, scmatrcstion, eto.) is oonnected with the extensive use
of sluminum and its allays.

An incresss in lsbor produstivity in the aluminos industry leads
40 & raductisn in the awapt of husan labor sxpended per unit of
the metal prodused which will rogult in a reduwotion in the amount
of comaunal labor utilised in all branches shioch emplay slumimum.

During ths prewar psriod the level of labor' produstivity in the
alwminem industry was mlstively low, Becauss of the lack of kncwn
highegrade bauxite deposits the aluminum industry was obliged to
utilise during its first yesrs the Tikhvin bauxttes with their high
silicon comtsnt and they hed ic 5o proswssed into alunine Yy sinter-
ing and not by the improved Baysr method. Elestrolyiio production

-m-
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utilised primerdly cells with baked ¢leotrodes vhich o leos produs-
tive than oells with self-baking anodes.

Not long before the war alumina plants were operating partially
on Northern Ural bauxites.

Duriag the Patrictic War the slusdnum industry spaverted cosnpletely
to the processing of high-grade bauxites from the Northern Ursl mines
and to the predominant use of the Bayer aystem in the prodwsiion of
alusina. At alusinum plasts the principal type of elestrolyser beocans
the mors produstive cells with a single self-baking amode, By this
tine the alusinum industry aiready had at its dlsposal emperisnssd
workers and engineering and technieal perscnnel who were used to staff
the new alusimum plants in the Urals and Vesterm 3iberia.

In connection with the difficulties of the war psriod thare was
an interruption in the normal power supply to snterprises, in the
provision of basic and auxiliary materials and spare parts and there
was a lowering of the level of labor produetivity, particularly during
the first years of the wur,

During the initial peried of the war the infiux of a large mass
of workers, inoluding women and young peopls nob previously eaployed
in industry, oaturally caused a drop in labor produstivity at slumi-
num plants. Aoctainp&iodottinmrquimmmwt‘wtho
new persomnel to nester production techniques and become qualified
workers, Thanks to patrictic laber efforts the workers saquired work-
mhbitummmudmmlmnpmlyuﬁhytheond
of the war labor productivity substantially exoeeded the prewar level.

The postwar pericd was a period of reconstrusting enterprises
destroyed by the war and of further expanding the aluminum industry;
it is charsoterized by a great increase in labor productivity. During
the fourth five-year plan (1946~1950) labor productivity inoressed
46%, o by 48.6% as compared with 1940, As s result of the temne of
growth, labor productivity in the elumimum industry exceeded the
average for industry as s whola by 37%.

Ioprovemant in technologicsl proowases, the reconstruction of
electrolytic plants at cperating alumimun plants, the mechanization
of the more difficult operations, the acquisition of greater skill
by the workers, the development of modern forms and methods of work,
and the improved material walfare of the workers served as a basis
for & further increass in lsbor productivity.
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I £404h fivseysar plan (1951=1955) the tempo of _poﬁh
of lagr&;;cduntzv;xy 1'1": the aluswipum industry wes s31ll more
marked.

In 1955 as compared with 1950 the gross rodustion per vu;'h:
whole of Ak%.

mprcdmm«turhtdmpnnmhrupl
wan 74.6% greater than that in 1950.

on
w&.lﬁuﬁmwmuofwmmm
oyese in 1955

Labowr produesivity 45 1028 iha Phunab wasw af the alwth Pivwee

AFrup whrw aarww w=n LLYe

yoar plan, inoreased 1955 Ty 11.8% at the Ural plant, by 10.2%
.tmmm,ﬁ.uatmmmp:mmwn.eﬁ
at the Kenaker plant,

evements mads in ihe growth of labor productivity did
not xu::hill pou:buitm in this ares. The revelation of fur-
ther potentials for the growth of labor produativity roquirQ:’;‘
detailed study of isolated fastors, an analysis of which req u;
midcntimormmnthmmmtionofmoq o
meat, the use of mechinery and automatic ecatrol in prodmtioni;pio-
cessas, the conditions surrounding the excrastion of raw meter
and the organisation of labor and produstion.

Yhere prodg

be sttached to ths
uuwm-ﬂmmormnmmmm

mty for sutomatis ocomtrol, which is gormected with the les-
ser nusber of operating persomnsl (for e:
lsashing of rnnt«. the replacemsnt of
mltist wo-stage
ur‘—-éi'ﬁ:‘. aipla.eed by arushing in powsrful s
apperatus with simultanecus soda arystallisation for oxrdinary evaporo~
tou)-

plants and reconstrusting old ones it is neceasary
to.uammmwt-dwmxpmmam.nm areas
of aluaina produstion instead of the installation of numerous apparatus
of low production capasity.

The influence ¢f the design of apparatus on labor produstivity
cen be illustrated by the electrolysis cf eryolite~alunina melts,

- 18 =
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The design of slsctrolytic cells 4s an dmportant fastows in
dabor produciivity in aluminum plangs, determining eszentially
the level of metal cutput per cell per 24-hours.

This fagtor under a normal power oyele is likewise determined
by the continuity of supply of raw material and exoellent meintenance
of squipment.

In addition to technological sdvantages shich assure a higher
output per oell per day, single-ancde cells are impler to maintain
than multiancde oells and recuire less expenditure of labor,

Frogress in the eleotrolytic process leads to an increase in
the capaeity of the oells, The design of cells for operation on
higher current assures inoreased output per celleday and greater
labor produstivity,

In the history of the development of the Soviet aluminue indus-
try we observe a progressive tendency toward ineressing the capssity
of the electrolysers hy inereasing the current with corrssponding
changes in cell design.

York has been dnie in the USSR on Linding the most peoductive
désigns for electrolysers with current lesd in to the anocdes on
the top, a redustion in the amount of electris power consumed and
qnimninntaloutputpu-ooll-dv. Through mcre ocmplete
mechanisation of prooessss of charging the alumina, rearrangement
of the pins and the elimination of the operation of servicing the
contaots, the number of workers ongaged in meintaining cells with
a top ocurrent lead-in is being markedly reduced,

4 4 ingtallation of powerful electrolysers operating om 130,000
viperes and higher with ton curmgnt isad=in, and the mechaniszation
znd aulomatic sontrol of the eleatrical portion of csll operation.

At aluminua plants considerable work is being done on intro-
ducing new squipment and modern techniques. For instance, &t the
Stelin Aluminum Plant reconstruot sleotrolytic series 1 to 3
was finished with the installation of more powarful oells; <the
cryclite partion of the slestrolytes was reduced and automatic cone
trol of ourrdnt -stabilisation in the series was sst up;
of anode sffests was reduced; posumatic machinery was installed for
clsaning contast surfages; all ocells have been converted to tapered

- 19 =
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pinsbar gontast and a sorics of organdsaticsal and tochnieal
meapures have heen carried out aimed at increasing the technical
ievel of produstion,

In conjunotion with the All-Union Alumimum and Magnesium
Institute produstion tests are being meds of experimemtal slestro-
lysers with top owrrent lsad«in, axd of an &aode compound made of
ooks from petroleum with a high sulfur comtent; a method is being
sdopted for Getermining output per current mmit by using radioiso~
topes; a study is being mede of the oiroulation of the metal and
electrolyts in 4the cells as effected by = magnetic field} a test
1s being made of longer ping for oslls with lateral cwrrent lsad-in
and a mmber of cther projects are under way which ars of great
importance for improving all aluwidnus predustion fastors.

A great role in the ingrease in labzr produstivity in alumine
production is being played by the further improvemsnt of appavetus
at aluaing plants with relation to inarecsing the predwstivity of
the basis units, to providing maximum mechanisatien and autamatic
control of prooesses and conversion to contimuous processses,

In partioular, thers should bs greater speed in introdusing
into -2lumine produstion the mew types of higheprodustion apparatus:
tube ball mills 3.2 meters in diamster and 15 meters long for wet
grinding of the charge; sintering furneces 4~5.5 meters in dismeter
aad 100 meters long fer the bauxits mixture; scalginatiom furmaces
he5 woters in diamster and 100 meters long} a fivewshamber thiockener
20 métars in diemeter; an 1800 cubic meter decomposer with air stir-
ring; & tube leacher for leaching aluminate oske chunks,

0Of great proaise are alsc the use of hydroscyclomes in elassify-
ing o settling apparatus in a mmber of prosess in alumine production,
furnaoes with fluidised beds {oalsinmtion of alumimm hydrexide in a
fluidised bed), etc,

At ths Ural Aluminmam Flant tests have been meds of hydrocyelones
in different areas of alumina predustion: bauxite grinding; thicken~
ing the red slizy, claseification and thickemning ef hydrate pulp
and thickening of white alurry, obtained f¥os cawstication of the
carbonats scda. In the bauxite grinding units wbere the hydrosyolones
have been put inte production there has been an fmeovemsat in grind-
ing amd a reduction in powsr consumpticn., Tests under production
oonditions have slsc besn made of & pilot refrigeration plant for
ohilling the alumina in a *fluidised bed.* The full posaibility of
ghilling the alumina in a *fluidized bed” has heen estabiished.

-26.
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: o the produstion
blocks. The produstion per stopeman per
of ove wiich ig doudble that which had been planned

With this xystem the cost of extraction is much lower
with top sliedng asd even with longwall :
pole tisbering, for when ths lower layers are woried it is mot
neosssary to timber the room,

The pillars bed .
after the chambers have bese oaved in, Fulfill the yols of roof
supporte reinforeed by poles.

The new system alse has the advamtage of exseluding irretrievcble
Mdmttﬁhimmum“mmun?ydm.

-2l -
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Labor productivity of wimiss {namaspsd 2.2 4izep feom 1949 to
19564

1 ltlmlcthbcrpredms.vﬁydnrhzth-fmrin-
pnm:m&mmmmawmw
thmm-ruammmum«unn-.mw
m-nwmmmmmueuormzm
been introduoed to only a slight degres.

proportion of opesepit operstions has declined from ysar
toy::: cmingcdrophthohborprodmﬂviwimdw
there was an insreass in individual openepit and underground opere-
tions,.

fong of ore obtained by open-pit methods wes 1.5%
oftb?:admginlmwboﬁhIMSuﬁmthnmtof
tringing into exploitation portions of uppe> layers of the ore sean
mﬂwaonuﬁmdhluﬁaﬁudaﬁtathﬂmwbm
mmotmnmmnmwmmwmm
mo:mzsmrmﬁwmwmmwm
lsvels,

inoreass in the proportion of undergrownd oparetions was
o lvauhiﬁtemduﬁwltowﬁouofutruﬂon
in the lower layers merked by a great sxcess of water, s
ions of undes and

ground open=pit mining %

1940 1941 1942 1943 1944 1945 146 17 1948 1949
Peroentsge of underground mining

22,3 2444, 2647 2843 43,1 493 Bleh 678 TheS 907
Terventage of opsnepit mining ’

TUT  T5:6 733 LT 569 5047 B 3 2Be5  Fe2

Proportio;;s of wsm opea-pit mining %

1952

1551 1% - ? Ma. zt underground mining
Y 1

9965 92.2 Gl9 8he o “

0.5 T8 Bl 15,9 15.4

%ith 2 decrease in the proportion of opem-pit operations thare
n-mim‘nummahbwwpwtmotumdxum
alno 1ed to a reduotion in labor produstivity at the mines as & whole,

Sinoe 1947, despits the continuing ineresss in the proportion

£ usderground operstions there has besn 2 oontinuous increass in
Zabor productivity at the wines as a whole shich can be sxplained

‘n‘
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by 4he mechendspiien of predusticn pfoossses and the o6xiensive
expansion of modern work methods.

o Mg 2 ws see the dynamios of labor productivity im under-
ground operations during the peried 1940~1955.

Underground operations started in 1938, Labor produetivity,
as a rule, wag st & low Zivel beaauss of the lack of meehanisation
and an efficient working system,

In 1541 labor productivity inoreased 8-10% over 1940 as ithe
result of working more produstive ssotors.

In 1942-1944 labor productivity dropped. Dwinz these years
horizons were opened whieh lay below the level of the
waters and warking in them was complicated by sxcessive xine water.

The work of the nines was alwo greatly hampered by wartime
diffiouities caused by the lack of materials, minimg equipment and
tools. The absence of a sufficient mmber of qualified persounel
and 1dle time of squipment lad te failure to fulfili produstion
norss and to & drop in labor produstivity.

A positive fastor in the wark of the mines during the period
1943=1944 was the start of mechanisation, Meshamisation in stoping
operstions inoreased from 5,78 in 1942 to 22.4% in 1944.

Starting with 1942, olearing operations in drifting
nechanized. In 1943 2135 and in 1944 28.8% of elurinc opmﬁm
in drifting were mechanised.

4l b

Pt

However, as the result of tha negative influence of the above
snumerated futor- labor productivity declined despite the increase
in nechanisstion.

Starting with 1945 labor produstivity incieased in wnderground
operations which was achieved thanks to changes in the mining system.
The shift to combined top slicing mads possible more complets
mmtim of the produstion processes (mechanised hanling ineressed
to . .

result of zsm the wining x:.t- hbor)prodmtrﬁy

An
inoreased (per stope,

In 1946 thexs was an extension of the combined mining system
accompanied by an increase in mschanisation of produstion processes

/

erground, and per

“« 23 »
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{horse hauling of rook, manwl heuiing of timber to the Ffope
ceopletely elininated) 2nd in Ysbor produstiviey,

labor produstivity in these blocks grectly emseeded the usual
which was the result of the mechanisation of predustion prosssses
and gorrect labor menagezant.

The inoreass in labor produstivity wes alse asoompanied by
the extensive introdustion of high-speed entry operstions. It
should be mentioned that the level of laber rrodustivity would
have besn higher 1f the ocombined system of tep slicimg has been
used to the necessary extent., In the meantise large sectors whioh
could be worked by stoping with & bread working front and oonse~ -
quently high labor produstivity were worked in part by ordinery
m‘dw-

Iabor produwotivity in open=pit operations during the peried
1940-1945 was at approximately the sems level, with the exveption
of 1944 when the produstion per mins worker was 72,1% of the 1940
level which oan be ssplained by thecdegres of wear of the excavatcss
and the absence of drilling equipment,

In the period 1946=1949 labor produotivity of workers in
open~pit oparations rose markedly. This was furthered by socialist
competition amcng workers in sxeavator teems. The principel fastors
:hieh nade for higher lahor produstivity among workers ot exoavator

SaMs weres

megtery of their ocooupation by membexrs of the excavator team;

oongolidation of the workday (teams reduced the time for
loading coe train from 35-40 mimites to 20-25 minutes);

mintemings of exesvators in good aomditions, oareful inspsation
and prempt elimination of mincr defeois during the shift, prompt
preacationary repair ag plamed (teams greatly reduced ths idle
tize of sxsayators for repairs shich lsd to increased produetivity
of machinery); -

The hourly production of the excavetor was 37.9 oubis meters
;..3 1945, 40.6 cu.m, in 1946, 41.4 ou.m, in 1947 and 41.9 ou.m, in

v

use of a bonus wage system;

strict coordination of the work of excavator teams with the
work of train crews.

During the fifth five~year plan thers was a continued increase
in labor productivity, greatly surpessing the 1950 level (Table 9),
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in 1995 t=ics as ==ch oe was preduced am in 1950, 62 ks
total inevense in sre extraction more than half was ashieved
throush the incrsass in labor productivity. For instancs, in 1955
the proportion of increase dus to an inoremse in the mmber of
man~days worked wes 40,9% and that due to incressed labor produc-
tiﬂt’ s ”01’- )

As ws pes in the data from Table 9 lader productivity with
rogard 4o the smount of rook reneved per stops group was 48.8%
higher in 1955 than 1950, fer all usderground workers 54.1% and for
the workers in the surface divisions 46.3%.

TABLE (9)

DYNAMICS OF LABOR PRODUCTIVITY BY SEPARATE GROUPS OF WORKERS
1951-1955

Indexws 1956 1951 1952 1953 1954 1955
Labor product.in ou.m. of rook
per stops worker in % of 1950 100  105.9 112,9 113.8 139.7 18.4

Per underground worker in & of 1950 100 12,4 123.6 129.5 144.8 15,1

Per worker in surface inatailation
in ’ of 1950 100 1119 120.9 123.8 137.2 146-3

Per mine worker in genersl 100  115.0 121.,5 132.2 139.3 153.6
Labor productivity pexr mine worker in 1955 was 53,65 over that in 1950,

Such a difference in the rats of increase in labor productivity
of the differsnt groups was the result of changes in the structure
of the labor foroe in the mines during these years.

Yor instande, in 1952 the ratio between the number of workers
in the stope crews, underground operations, surface installations
;ndzt;tal unz :ro 13 1,9% 33 5,4 mm while in 1955 this ratio was

$ 2,13 3,28 6,

This ohange was accompanied by a lag in the rate of growth in
labor productivity in other groups as compared with that of workers
in the stopes.

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 201/03/21 : CIA-RDP81-01043R004000180001-3



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/03/21 : CIA—RDP81—01043R004000180001—3

There are sxceslingly great possibilities fov inareasing labor
pcdutiﬂtyumnmmmbymmmm of
laboe through mechanisation and automstic control.

Problems in mechanization have been the foous of attention of
tmmmmmmmmmpmodotmdmw
nent of the national eovhoRye

The machanisation of processes utilising muok labor has an
effect onimmmotndmmofmnnttim, sasing
1abor conditions, reducing the auwxiliary laber foros and the length
of werk PrOOeSION, mmmmxmam«mw, o
on increasing labor productivity.

At plants in the aluminus
done in
the yesult
production have been slnost )
uboincmo&onlyinmnmmmmwmtm.

Inthouiningind\utryproblminmnuﬁonm of special
impcrtance bacauss of the difficult sature of the production processos.

mnuotmoqupuntnmnﬁhﬁmrplnnh-:ndc
it poscibls to camplete the mechanizaticn of a mmber of basis
mmin.xtnct:lngthmm(‘hbhm).

TABLE 10
JTSAMICS OF THE LEVEL OF MECHANIZATION OF BASIO PROCESSES AT
JININ ENTERPRISES OF THE ALUMINUK INDUSTRY (IN £ OF TOTAL
JOLIME OF ROCK) / NOTES K.G KASSTURA "DEVELOPMENT OF THE
\INE BASE OF THE ALUMINUM INDUSTRY®, BULLSTIN OF THE TeIIF,
NO. 8, 19577«

Process 1942 1943 I5kk 1345 946 1949 1950 1955 1956
Clowring n Grlffs . 2 @t 20,8 35,0 385 752 800 940 Hha5
Hiaulage in extrao- .

5.7 1903 22k k2 30 632 T6.0 9T5 975

ting

Undarground haule
of rock 23.0 10203 5740 9340 %00

Extraction and losd=

ing of rook in opptr

p?.g operations 90.0 Ho data96,0 100.0 10040
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mm;mmsmeczmmgtmim
Ural Bauxite }ines are cited in Table 11,

TABIE 11
J 1940-1950
MECHAN wormsmmxssesumxmmmm&s
. (in % to total volums)

Prooess 1 1943 1944 1945 1946 197 1948 1950
Deilling 1%% 1%% % 100 100 100 100 100 100 100
Transgport in

b o 1603 226k Aol hhelh ko8 55.2
wd 5T 1oi 1008 1602366 24e7 1542
..mwm' 100 100 D43 63.3 668 1.7 39.36 30.5 296

Tnderground haulage

mﬂf |.d‘ 2496 175
horgeedra 2,31 16s1 9.0
msanual - ' 100 97.69 80.9% 735

Haulage on the
ochanised 1,66 13,9
namuel 100 100 98,34 86.1

rbrery B B8 549 58.54 0.6 8la2
542 Tl
6 x

amd its further traneportation
; operstion in the extrac-

hand dumping and
oo msz labor produetivity

mines introduced the removal of ore from the
u’ccplgylm and geavity removal of ore from inclined galleries.

Sinos 1945 belt conveycrs have been coming into use,

-27 .
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In 1946=-1947 sorapor romoval wam ewtendsd (hilateral seraping
and soraping at an anglas).

In 1948-1950 great wori was dons oh mechanising transportati
in stoping operstions (up to 77.0%). tne *

The process of underground hauling of rock was mechanised te
the lowent degres, In 1940=-1945 all the hauling of the rock waste
was still done by hand.

In 1946 horse haulage was used for the first tims but to a
vduiy t:ilms degree (2,31%). In 1947 horsss were doing 16,18 of
s work,

In 19471548 electric losomotives came into use for
in mine opening opsrations. The use of eleotric locomotives
required inoreased spsed in opening drifts.

In 1950 the pcoportion of manual labor wis yeduced to 29.7%.

Up to 1943 removal in drifting operations was done exolusive
by hand (shovelling, pushing in hand carts or rail cars), Iaber o
productivity during this period was low. s a ruls, up $111 1943
the rate of tunneling did not exseod 2530 linear meters per month,
In the period 1943-1945 removal by scraper was adopted at the Northern
Uula?;ts Mines. In 1943 mechanised removal of rock in twwmeling
was -

In 1843 gravisy removal in ing galleriss was used for ithe
first time (steep inclines required). This type accoumted for 4.7%.

In 1945 removal by hand socounted for 38%,
Thmatnmmnhmihgthcmkdﬁngtmlm

operations resulted in an ineresse in cpening drifts and 4.
laber produstivity, e @ riaeds

The start of the mechanisation of rock clearing operations by
using serapers yponting o & oyeliocal basis goes back to March 1943
when Sabirev's orew tumneled 73 linear meters as s single stope,

InJ'ulleSthomm&orShlinPriuliw!lﬂnuri
mmzﬁmmo:munmnop;. In.19§8'
a maximm tunneling rate of 268.6 linear meters per month was reached.
During resent yoars mines have carried out more than high~spead
drifting cperations, ° %
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In Tabie 12 we bave dats on monthly tunnmeling rates by ysar,
TABLE 12
DATA SHOWING MONTHLY DRIFTING RATES IN 1943=-1950
IR LINEAR METERS

Index 1943 1944 1945 1946 134T 1948 199 1950
Average apeed 3 90 18,7 127.3 135.5 132 134 135

Starting with Decesber 1945 Russian losders were used in clearing
rock from drifting operations.

Rook removal from drifting cperations at the Xorthern Ursl
Bauxite Mines was the most highly weshanimed process. Ths removal
of the rock mass on the surfass on ihs other hand wes poorly meche-
nised. In 1940-1945 the transportation of the rock on the surfaoce
was done wholly by hand, In 1947-1948 some mines started to use
soraper winches to transport ore on the surfaes. However the per-
centage of mechanised transportation on the surfece was still un-
satisfactory.

The peroentage of hand transportation wes 49.2% in 1950,

Boring operations, whigh ars one of the most important in the
production oyole, were wholly mechanised both in stoping and in
nine opening operations. The mmber of boring hasrers on Juwary 1,
195 as compared with January 1, 1951 had increased 84.4% while the
degres of their use had inereased by 8.3%. In 1950 mechanized and
geavity transportation of ore was 773 in atoping operations while
mechanised haulage reashed 98,28 $n 1955,

The level of mechanisation in ihe removal of rock in mine-
opening operations wes higher iz 1950 than the transportation of
ore in stoping operations. In 1950 the removal of rook from mine-
(zp.:ihngn tions was 92.2% mechanized in 1955 and 97.9% in 1945

Ta .
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Tanie 13

DEGRED OF WECHAWIZATION OF TRANSPURTATION OF ORE AND ROCK IN
STODTHG AND WINE-OPENING OPERATIONS

Index 1950 1951 1952 1953 195%% 1955

Total volume of work
in roek haulage in

stoping, %3
et and gravity TH0 81,0 92,0 965 977 982
by band vy e Toi0 60 25 23 LE

Total volums of vg-k

rook remowal, 53
o oo a 02,2 937 90,0 96e0 96.7 79
by hand 78 6.3 1000 40 3.3 2.1

The increase in ihe nuwber of screper winches and loading
mhtmmuwminmwmuﬁc
mechanisation of ore transportstion in stoping operations and
rook haulage in preparstory cperations, For instaos, the amber
otmpwﬂnhcinﬁushl”SmmthnhvtMm
than in 1950 while thers werc 215 timss as many loading machimes)
the coeffiafent of use of the seraper winehes st hand ineressed
dwiutﬂupciodﬁuo.wto&uwdmm
from 0.45 to 0:57.

One of the oonditions for the increase in labor produstivity
at the mines was the further wechanisation of underpround rook
hanlege and the transportation of rook on the surfeos (Table iTA N

TABIE 14
DETE OM THE MECHANIZATION OF LABOR AT BAUXITE MIHES
1950 1951 1952 1953 1954 1933
96,1 98,2 99,0 987 99k

29
2&# L0 L8 10 13 06

50,8 57.3 6844
427

-3 -
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|

fagtor in iii%i‘iﬂg $he inewaase in the mechenisa-
tion of uaderground hauling and spuporhtion of roek on the sar—
faos was the constant growth in means of transportation during thiz
period.

The namber of elsotris locomotives at the beginning of 1956
m4.5tinnput¢thnatm1u¢1nn1nsetl9ﬂ. The mmber
of cars increased more than 150% during this ssme peried.

As the result ofuwkdomonnohunisincthomhw
(delivery, clearing, underground haulage) the proportion of
mkuntomtmmdnrmdroppdgﬁdoodttB
:ln1952‘nd31%1n1955¢mthoutiotothom¢:iﬁmrl
mgomnlnndthon-buorm in production proossses Was
18,7 and 16,3% respectivelys

Thus labor productivity among mine workers at the Nerthern Ural
Mulmudmudmlmiolwiumumntotw
in stoping methods, the meohanisation of besic produstion processes,
and the use of improve’: work crganization in the stepe.

n the alumina and electrolyfle seciions the basie produstion
nechanised and mamual lobor was
and subsidiary sectors. The use of mechanisa-~
sdaptations made 1% possible te
erxiliary workers. For instance,

Alxnd num
duetion with a oconcomitant redustion in
machanisation.

In the slsctrolytis divisions, direieult operations in trans-
porting the alumina, anode material, eryclite and aluminum fluoride
yors done wholly with electric trucks which mads it possidble to
reduos considersbly the transportation labor forqe.

Heavy physical labor in pulling eut the pins has besr mschanised.
Kosyrev machines and Shishkin hydraulic jacks have been uvid, In
addition Smeshko pusumatic mechinery operating on a percussion
pringiple have been used to pull the pins out of ancdes of slectrolytic
cells.

Inhpeovingthodoﬂpotthapuuﬁtic sene
dosipeer mede and imtroduced a mew improved posumatic machine which
sleminated the necessity for manual labor in pulling out the pins.
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the anikin mechine bas beon wsed for driving
of alooirolytic cells: The reghanization ef
driving has sposded up this opsration saveral
the ancie operatcrs.

PV » .

which has medn ét possible to.:chuun s aie

consuming operuti improve speed up PrO0es

the oells and i-p:’v:lng working conditions from a sanitation point
of view.

Vedge=typs barpin contacts have been adopt
lysers and & poeumatic drill is ussd to drive in
wedge, This meszurs Las made 1% possible to
tions, inmoresss labor produstivity and schisve
slsctric powsr since the -mpdropinvolhnhthoudgo
bar-pin contact is 4=6 millivolts instesd of 15 millivolts.

Work is belng done in elsotrolytic sections on ingtalling
mechanisne with electris drive for reising anodes from the oells,
fow mashaniszing tha raising of louvers on the cells, and tenting
new maohinery designed by Bocharow, Gerasimov and others for
breaking through the eleotrolyts orust.

Cleaning the dust trcnnodnb:haaﬁbotmlondingiht
anode mterial has been replagsed by cleaning with an air spray
whish sﬁmmqwityarmﬁc.cmmmwmm
4ime involved in this operation. The losding of the ancie material
in the form of large briguets has mede it possidble o use gentry
oranes for this operation, The casting of wire bars and silumin
has been mechaniwed.

In slumine shops st the Ural plant mechanization is employed
in unlosding, grinding, screening and feeling the charge into the
lime furnaces and transporting lime into the flotation division,

Remote control from the upper level bas been organized for
sampling oranes on the white side, Pulp and solutions sre being
rewed by pump from the apparstus before cleaning and the appara-
tus is olesped Dy water at high prassure, Parts are hoisted
vertioally by winohes which has meds it possible to reduce +he nue
bex of auxiliary workers carrying up.parts. Conveycrs are used for
unloading acda.

- 32 =
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E@Myﬁsweﬁf@lﬁa&iﬂg%ﬁﬁ&laiﬁoﬁmmm
bycmhu&limmihctficﬁgﬁ%ia%hiﬁrﬁblwkafﬁw
alumine shop, eto.

Considersble work on the mechanizaticn of major proocessos
in the alumina sections of other plants has also been done,

Instructions from the Party and the government relating to
the poor mechanisstion of auxiliary processos at plants where
basic proceases are highly mechanised also apply to the alumiremm
industry,

-

In the auxiliary shops of sluminum plants thers ars a nusber
of mectors now being mechanised.

mmupnirthopcufmﬁnMntMmmmhimntor
boisting parts and loads during repair cperaticns; above some
apparatus usdergoing periodiosl repairs there is no auxilisry equip-
ment such as oranes, overhesd couveyors, ete. with the result that
thlmdofr-pdrjohilslmddmndmukotauud
laborers is used ineffisiently. In railroad shops aluximm ingots
are loadsd and piecs goods are ualoaded by hand.

Despits tho groat aucund of werk on mashanizing heawy proosasep
done in recent years at aluminum plants it oannot be considersd
satisfactory or squally well dona st all sstablishments,

Ea sust rrovide for further mechanization of all heavy jobs
in servising oslls in elsctrolytic seotions and the verious ssctors
of other ssctions, total mechaniszation of all transportation within
the sections by using the best types of coaveying equipment (use
of dump oars for sluine sections with & great flow of material}
losding and unloading puiverised materials in speoisl self-dusping
cars); maxbmm use of paeumatie tubs transportation; sutecutic
goutrol of sepsrate operations in alumine sections mnd oentral
sontrol of production processes by providing for a cosplete sunply
of gontrel, msasuring anl signelling spparatuse The msshanization
of losding and unloading operations makes 1t possible to get rid of
the greater part of Leavy unskilled labor used i a given branch ami
to reduse the number of the awrilisry and subsidiary labor force.

Conaiderabls influsnos on redusing tic mumber of workers
engaged in rapair in the alusimm industry might be exerted by
sontralised yprodustion of spere parts for the aluminum industiry
at specislised repair id mechine rimnts. The organisation of
centralised produstion for the principal spars parts at specialised
repair and nachine plants wiil contribute to an increase in lebor

-3

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/03/21 : CIA-RDP81-01043R004000180001-3



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 204/03/21 . CIA-RDP81-01043R004000180001-3

produstivity. Such specialised repair and machine plants, replac-
inz oroductiion on o limited o individual produation basis st the
fodividual aluziran estoblishments, must be organized in the
various regions and ssrve the group of establishments looated in
that region.

The effestiveisns of mechanization is also deternined hy the
degree of use of the mechinery. Mashinery idle time sometines
reaches very great pecpcstiomse For this reason 1t is important
tcmtethtwdutmutiondmbimmmihhh
st ph:ta)(trwkc-ou-ﬁd cranes, stewm. oranes with trasks, varicus
oonveyors)e

« Yashars in the Growih iz Jebor Produstivity Related to ihe Jeclalisk
5W

With thess systems of rav meterial extraction, alumine production
and its layout and existing desigus of slestrelytio oells , considerabls
influsnce on labor productivity is exerted at different enterprises
bymwpnmiuorhbwmmwmﬂnmud
advanoed training for workers, the degree of time<use officiency, the
sdoption of up~te=-dats methods, working sonditions and other questions
connected with the functioning of the labor foros.

The level of labor productivity depsnds to a great axtent on the
lsvel of skill and the lsagth of exzployment at ssteblishments in the
alominom industry.

The skill of the labor staff of the different enterprises depends
on the strusturs of the sections and on the qualifications of workers
in the different shops.

- The relative reduction in the mmber of poorly skilled werkers
mmwmuminmmamkmorm
and average skill at the Northern Ural Bauxite Mines is indicated
by the inoresse in the munbar of skilled workers (the proportion
of highly skilled workers ross from 205 in 1952 to 24.5% in 1955)

The average wags oategory of workers in the industrisl produo-
tion group of the Northern Ural Bauxite Mines was 5,26 in 1955 as
ageinat 4.8 in 1950 and 3,85 in 1946, The average wage oategory of
?u)mkm (5.45) 1s higher than workers in the auxiliary sections

5.0)e

This was achieved thanks to well organised work in training
personnel at the suterprises.
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s average wogo category of werkars st the Ural AZumimum
le%snrinz the ;E;S.od 19421950 is illustrated My the deva in
Table 17.

TABIE 15

AVERAGE WAGE CATEGORY OF WORKERS AT 'THE URAL ALARINUM
PLART 1M 1942+1950

1942 1943 1944 1945 1946 1947 1948 1949 1930
Entire plent 5.0 4oB AT A4S A haT  hab5 AT 540
ﬁ%& 5.5 Seh 543 52 5.1 5.1 5.0 5.0 5.6
Aaxiliary wections 4e5  Aeh A5 4ed U ha®  hebs  hab 4

The most qualified personzsl are enplayed in the elesotrolytic,
slagtrotharasl and pewer sectionss

mmm«wm%dm%hmﬁmﬂ:mmod
Muzr 5,5 and 5.7, while among workers in basis produstion 6o5-648)
in the sleetrolytis ssction 5.2+5.5 and avong workars in basie pro-
dugtion 5.6%6 respectively.

alusiina secticns and in the calaination sactions the
nmgom ﬁ:&. sategory fluctustel between 4.5 and 4,8 and among :.urk-rl
in basio production from 5 20 S.be The highest averags wage oatsgory
was reached in the alectrolytic soctions of the Bogoslovskoye Aluminm
Plamt (5.85)

mammwmscmtommmsm
:mgl;.mooh and techuical schools was 9=i53 of the total nosber

of werherss

Uptol%?nmnlln-bcormhr;frmmumm
sohools remained

faat in at ibe aluminum
e o et d who had finished the factory schools and
in the basic sections,

suployed
10, and in the substations, repair and found+

The turnover of workers in the alusinua industry was high.
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The main reasons for the turncover were the diffiouit working
conditions in the elestrolytic, electrods and caloination shops
{pocr vemtilation, high gas end dust comtent of the alr), wmsatis=
factory wages of a large mumber of cocupstions in the Forthern Ural
Bauxite Mines by comparison with workers in other enterprises in
the same distriot, whose pay was based on higher wage soales, and
poor housing sonditions.

The laok of housing oaused an inorease in worker turnover at
a1l aluminum enterprises,

. In order to keep workers in the aluxizum indusiry a decres of
the government in 1948 extended the regulations on wages for workers
n.in the Far North to werkers in the Northern Ural Bauxite Nines.

3 By a deoree of the Counoll of Ministers of the USSR "On imcreas-
ing wages and construsting housing for workers and engineering and
technical personnel at plants and construotion sites in the Urals,
Siberia and the Far East", there was a 203 increase in wages for
workers and engineering and technical personnel in the leading
branches of industry in these regions as of September 1, 1946.

After 1948 there was ooneiderabls housing conatruotion by
the Northern Ural Bauxite Mines and other enterprises of the alumi-
nom industry as well as oonstruotion of individual homes on faver-
able terms by workers and smnlovees,

A decres of the government ragarding werkers, menageriel, and
sngineering ani technioal personnel at enterprises in the nonferrous
mnetaly industry established advantages and concessions for temporary
disability and pension insuranceé, the award of orders and medals,
and yearly oompensation for ysars of servioe.

These deorsas and a number of other governmental measures
aimed at improving the wages and living conditions of workers in
the aluminum industry as well as the work done on mechanising the
procsasing requiring the mowt labor and on improving working ocondie
tions played s decisive rols in redusing the labor force turnover
in the industyy as a whols and at individual enterprises.

During the fifth fivejear plan labor turnover was reduced
congidersbly at the majority of alumimm plants . Fér instanoce,
at the Ural Alumioum Plant the turnover was 15.1% in 1955 as oom~
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Further sxpansion of heusing sonstrustion, izprovement in the
living condijions of werkevs, end Gn imprOvec wage syaton to giva
the workers grester partioipaticn in the pegults of their laber
have been the baais for keaping workers at their places of employ-
ment,

6. Organisation of s System for Establishing Prolustion Standards

0f great importance in the inarease in labor produwestivity
is well arrangsd work in establishing prcdustion standards.

Production atandaxds must be the basis for ihe correst
tion of labor and produstion, In crder to establish standards with
» technological besis an analytioal method must be adopted.

In this aystem technologioally based standards are computed
on the basis of a detailed analysis of the technical prooess and
the system, ths crganisatioa of lsbor and the werking site, &
detailed verification of all production possibilities and an all«
avound oonsideration of the sdvanced work practices of imnovators.

stmm«mmwmmiuaommm
congiderstion the achievements of the most progressive warkers,
conceal shortecmings in the erganisation ef labor and produstion,
dom:&tuumwlmmﬂnga-lmdwl
tmmmummmrammtom-
:mmmupmmmwmtanwm.d overdisburse
nent of wage funds.

Unfortunetely standards based on prastioe and statistion are
still in effect at establishments in the aluximum industry (Table 16).

TABIE 16
ANALYSIS OF CURRENT PRODUCTION STANDARDS IN EFFECT IN
TEE ALDANUY

INDUSTRY, IN %
Nams of Plant liethod for establish- 1940 1941 1946 1950 1955
ing current standards

Ural Aluminus Toshnologieally based 132 10,5 39.7 67 5645
Plant Prestical-statistical 98.8 £9.5 603 33 435

Stalin Aluai- Teohnologically bamed 39 55.3
nm Plat Practical-statistioal 61 LAeT
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The data cited indicate that the percentage of standards
established on the basis of a technicsl analysis amd by photo-
chronomstric metheds has been inoreasing at alvsdnum plants.
However the percsntage of practical-statistioal standards is still
high.

Practical statistieal atandards are used primscily.in repair
operations in ths basic and auxiliary divisions, They do great
harm to produstion, leading to overdisbursemsnt of the wage fund
and do not stimulate lshor produastivity as they should. The dyne-
nics of the meeting of standards during the period 1950-1956 shows
that the greatest overfulfillment of standards was to be found
among suxiliary workers working vmder practical-statistical standards,
This is evident from the following data’ the overfulfillwent of
production standsrds in all aluminum plants was 135% in 1950 with
workers in the production divisions having 125.4% and workers in
the auxiliary divisions 150,9%,

The average degree to which standards were wet at the Northern
Ural Bauxite Mines is indicated in the following fashion,X3
1949 1950
Throughout the mines: 127 130.,6
in production divisions 128.5 120
in auxiliary divisions 16 143

At the Ural Aluminum Plant the average satisfaction of standards
the main divisions (in 3) was 106.4 in 1936 while it wes 161.6
the auxiliary Givisicua} at ths Volkhovakoye Aluminum Plant it
134.7 4n 1955 and 129,6 in 1956 for workers in the basic divisions
in the auxiliary divisions it was 154.5 and 164.1 respsctively;
at the Dneprovek Aluminum Plant in X956 it waz 123,1 for workers in
the basic divisions and 161,6 for workers in auxiliary divisions,

Repair operations are charasterised by a great diversity and
plurality of stamdards: FPrectioe employed in cwtablishing standards
for repair operations in the alumina and electrolytic sections has
a great misber of defects, In the alumina sections thers are col~
lections of standards for separate repair operations. Thesse standards
were drawn up many years ago and have not heen verified by photochrio=
nometric cbservations. Time standerds sncompass a great number of
operations in repeiring different rarts of the apparatus without
indications for the sxsst volums of work invelved {thers ia no
scheduls of all opersations involved in repairing a given part).

The abeencs of operational standards for repair work has led to an
insorrset deterninetion of the mecessary experditures of time and
as & consequencs there has besn a high percestage of everfulfillment
of produstion rtandards,
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The establishmsnt of standarda for repair cpsratlons in beth
the basis and auxilisry divisicns follewed the satiafastion of
standards in acccrdsnss wish sotusl azporditures of time which hes
pot stisalated an inerease in laboxr produstivity.

Daspita an almost ysarly revision of standards, the degres %o
which they have besn mat in the auxiliary division has contimued
rather high, on the arder of 130-160%.

All these data indicate the laxity of standards now im effect.

The Tate of inorease in Iabor produstivity has to s greet
extent boen weakensd by 00 low produstion standards for operations
in the auxiliary occupations. For thls reason the musber of auxiliary
workers has been too high and this has led to a redustion ia lsbor
produetivity throughbout the plant sz a whole.

2 really sfficient use of work time serves as a groat potential
for ineressing labor productivity. The degree of effiecient utilise~
tion of work time is ons of the bemie indicatioms of the degree of
effisionay of ourrest mroduction organizatiin shioh has a direct
affeot on the level of labor produetivity. In practice, howsver,
problems in the efficient utilisation of work time and in getting
nore out of the wewk dey have frequently not been given suffisient
attention,

An analysis mede of the use of work time dwring a portion of
the year and the day at different plants in the aluainum Infus=
try revealed the ooourrencs of great lossez in work time.

a mumber of ysars, approximetely 71+77%
of the total mmber of woriking howrs in the calendsr yoar ware
utilised at plant industrys During the war there
was & grekier uss of the total amount of oalendar work time through
reductions in leave time and through operating with no free duwys a
weoks During the postwar period the emount of calsndar work tine
utilized was reduced, During all the war years and some of the
po:tmymﬁbngcm.”tmatbmktmm
used through i1¥hass, which mede up 4=535% of ths total amount of
work tise available.

As » result of strengthening laber discipline and improving
the organisation of lahor; absencos from work have decreasod in
aumber from year %o year, For instance, at t:s Stalin plant ab-
senses made up 0,6% of the tetal awount of calendar work time in

0.05% in the period 1949-1950. At the Ural plant
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horing the £ifth fivesyes» »len the averags mmver_of da7e
worked per yesr par worker increased considersbly. In 1955 at the
Northern Ural Beuxite Minss each worker aversged 74% of the total
%ime, & the Voikhovskoye aluminus Flamt 75.62; at ihe Luepr Alwsdos:
Plant 74% snd at the Tikbvin Alurisa Plant 76%. The inoreass in the
number of days worked was influencod by the reducticn in less of
wock time through illness and voivatary sbserces.

Possibilities for insreasing labor productivity through the
more thoreugh utilisation of work time during the year include a
reduotion in illness among workers by improving working sonditions,
by reduoing approved abgences and by complete olimination of waauthoe
ised sbaendes.

is s result of slimineting these losses the utilization of
the working time during the ysaux can be Increased.

Laber produstivity during each work shift depends not only on
the use of time in ocarrying out individual operations as determined
by the tschnology of predustion and the skill of the worker dut on
the use of the shift's work ¢2me au A whols, i.¢. length of idle
time within the shift. Depending on this s greater or lesser mmber
of operations oan be carried out during a shift,

The analysis made of the use of work time over a period of years
at the Ural Aluminum Flant showed that losses of time within sach
work shift was 13.7=25.9% of the time worked.

In the auriliary divisions the degres of work time utilization
was lower than in the basic divisicns.

The failure to utilise the work day fully in the basic divisions
is largely due to idle time depending on the workers and on 1dle time
of an organization nature ocsused by interrupticns in the delivery
of bauxite and caustioc (1942, 1945 in the alumina ssctions), cosl tar
piteh and ooke (1944, 1946 in the electrode section), charcoal (1944~
1945 in the electrothermal sections), interruptions in the power
supply (elestrioity supply in the slectrolytic zections aud ateam
supply in the alumina sectiona)s

Idle time of a technical nature are in the majority of cases
conneoted with breskdowns or accidents with equipment.

Cbeervations made of tesms of anode cparaters showed that une
satinfactory utilization of work time wkz dus to lack of transportation
squipment in crews engaged in manually pulling out pins and in Genually
raising the pins,

-‘0-

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/03/21 : CIA-RDP81-01043R004000180001-3



Declassified in Part - Sanitized Copy Approved for Release 50-Yr 2014/03/21 : CIA-RDP81-01043R004000180001-3

In arews engeged in shifting comtaets thoro was imefficieat
use of worpking ti=e bseeuga of the lmok of slandardizstisn n mstal
icems,

In orews ergaged in raising the anods frames there were many
instances of idle time (approximately 175 of working time) eaused
by waiting for hoisting mechanisms and frames.

The lsck of solid produstion standards for sepsrate operations
caused insufficiently intense work under the indireset piecework
wage syntem,

Photographs of the weking tiwe of leading workers showed a
high percentage of the working day utilised with exceptionally
produstive labor. ILeading workers revealed the causes of enormous
losses of time during the work day, led a persistent campaign to
sliminate them and achieved considerable results in improving the
use of werking time,

Active working time among mstal tappers reeched 94%, ameng
sutoclave operators 94-98,9%, and among degomposer operators 77%,
while the remaining time wes spent in auxiliary and opening amd
elosing operations, Among workers in the grinding section and the
svaporation section theare wes also a highly sfficient use of the
work day.

& 1555 sVudy on e wes of working dims in Siops Lrigades in
extraction operstions at the Northern Ural Bauxite Mines showed
that work tiwe losses for reasons of organisation or technology
reashed 22,6% (lack of cars, timbering, slegtric power, oompressed
air, faulty operation of machinery, waiting for blasters, lateness
on the job and leaving early).

The slimination of losses in working time for reasons of organi-
sation or technology among stops brigades in extrasticin operations
would meke 1t possible to incroase the nuxber of cyoles during a
24=hour p‘l’iu&-

An anslysis of the use of work time at the Northern Ural Beuxite
Nines showed that idle time and losses of work time for organisational
or taschuical reascns among stops workers of leading brigades in

sxtraction operations (Lyuts brigede) were 13,75 as acompared with
22,6% for the mines as a whole.

In the auxiliary divisions inefficient use of time results
from idle time depending on the workers themselves and idle time for

-4l
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causes of an ceganisationsl nature, Idle time depending on the
workers result from s lack of tight enough produstion standards
in these divisions which reduces the efficient use of the work
day as well as from insufficient control owver production and in-
sufficient instrustion from the foremen during the shift, Idle
time of an organisational nature in the auxiliary shops results
from insufficient precision in the organisation of the work such
szt failure to supply spere parts and tools, transportation equip~
ment, laock of preparation of materials, parts, late delivery of
drawings to the site of operations (in the machine repair shops),
defects in operstion planning and in production preparation.

At the Ural plant the uze of the work day increased to 88%
but at the =ams time 1dle time due to the workeis themselves
remained high at 7.2%.

At the Stalin plant time losses through the factory were 18.7%
including those dus to the workers 11.3%, thoss of an organisational
nature 1.3%, and those of & technioal nature 6,1%.

At the Bogoslovskoye plant time losses throughout the factory
ran to 12,34%.

The incresse in the efficient use of work time at plants
Guring the postwar yesrs was helped by improved rrodnetion organisa~
tion, mechanisation and the gombination of separste occupations.

Filling up the working day in basic and auxiliary divisions
is one of the reslly important cbjectives in the aluminum industry
for the purposs of inoreasing labor productivity still further,

Maximum efficienoy in the utilization of the work day mer =
assured by improving produstion and lxbor arganisation in separate
asctors through the introducticn of up-to-date work methods, Wy
the mechanisation of difffoult processes, by providing the neceasary
amount of transportation machinery, by preliminery preparation for
production processes, by separating auxiliary and aubgidiary opera-
tions from basic processes, by improving the system for supplying
saterial and equipment, by combing oocupations and the operating
of several units, by grester instruation, amd through the establish-
nent of just production standards,

An analysis of the use of work time and the status of technical
standards st enterprises in the alueinum industry has shown that the
introdudtion of technically based standaxds whish take into account
the achisvements of leading workers makes it possible to utilirze -
greut potentials for further inoreasing labor productivity.

u&.
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The ocwrrent introdustion of new squipment in the aluminum
industsy and tasks in a fuller asstery of the lstest equipment
make increesed desunds on the skill of workers,

lastery of the latest equipment, and raising the tsokiical,
politioal and eultural level of workers ocpen great possibilities
for developing ihair diverse ospasities and ereating a new type
of worker distinet from ithe laborer unier ocapitalism, Engels
poimtad cut thet under socialisn "the mausgement of produstion
bty the farves of sosiety itsclf and the resultant new expaneion
of produetion call for ocompletely new pecple amd will
oreate them.* /[ Note: X, and 7, Engels, Complete Yorks.
vole5, ped78, 1929 editi

The Communist Farty ani tiw state bave given an exceptional
amount of attention to the preble= of raising the gemeral and
occupational level of the Soviet worker,

Alomg with the system of state labor reserves which provides
& oonstant largessoale supply. of skilled persconel for sceialist
produetion, the training and provision of advanosd training for
workers is being carried out systemetioally through various forms
of instrustion on the job,

At plants in the sluminue industry mew personnel iz instrueted
through courses and by assigning individusl apprenticss to highly
Mldmkmsﬂbymmnlagmnngmlthrwgha
niniwm of technical instruction, through sehools giving imetruo-
tion in the latest work methods, by training in a sesond QeOUpE=
tion, by courses in & specific subjeot, and by advance training
for englneering and techuioal personnsl,

. The mmber of workers sncompassed by all typeszof- predustion
and technisal instruction is constantiy imoressing. -

Ii gomneotion with the introduotion of the latest squipment,
the improvesent of produstion methods, anl meohanisation and
avtomatization in production processes during the postwsr years,
greater sitention has besn given to problems in mrodustion and
techxioal ingtruetior for workers in the alu=inas industry. The
nuaber of workers covered by the variocus types of instruction is
oonsiderable; resshing 305032 of the totsl :xmber of workers at
some enterprises,

“l3-
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Training in a second oocupation has besoms widespread. Instruo-
tion &n welsted cooupsticns alng at combinias both besic and suxilavy
ocoupaliong in the saké person. For instance, the following basic
ocoupatious in the alumina shops sre sompatible: olassifier and
uniller, charge firer and operator of lime furnaces. Combinetions
of basic and auxiliary oeaupsations takes plaoe in the fellowing
pairs: toechnloian and meohanie, evapérator and puwp operators,
foundrymen in the foundry shop of elsgtrolytic seetions have the
right to oparate overheed conveyors; technicians im the aluminmm
seation have the right to operats winches, ete,

In electrolytic sections sehools dealing with up~to-~date work
wethods were organized in Irigades with poor produstivity indexes
(failure to fulfill the plan on the basis of current unit, power
unit, low-grade mstal production).

The sohools were directed by highly skilled brigade leaders
sbd t:?i p;ﬂda who demonstrated the most sfficient mwethods right
on ) LS

These achools also had consultants from among the sngimesring
and techuisal personnel. Along with the sshool director the consul-
tant observed the work of those receiving imstrustion and pointed
out shortaomings in their work.

The results of ingtruction in these modern-methods schools
can be seen by comparing work factors befors and follewing
imstrustion. The sehocls serve to amchange information between
the best brigades and to imtroduce the best work metheds.

Ingtruotion in these schools have given amceptionally good
results. In Table 17 we have data showing the resulis of instruc-
;10& in a brigade of workers in Building 4 at the Ural Alumirum

l“té

TABLE 17
WORK INDEXES FOR & BRIGADE AT THE URAL ALUMINUM PLANT
VHICH TOOK INSTRUCTION AT THE MODERR~METHODS SGHOOL

Percentage Per curreat. Output Grade of
of plan unit, % anergy, alusinum in %
fulfilinent yau%v/hr Grade A0 Grads &l

Before inatruction 78.4 72 5‘05 4.9 57.7
After instruction  100,3 82.3 57,7 7 a2

‘“—
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Comrade Boyevodin's brigsde (Bldg. No.l) wet produstion stand-
ards by 115=118% following instruction in the school with output
pcré;ni‘h of currant 86,5% and output of higher grades of metal to
99' .

At the Volkhovskoye Aluminum Plant produstion leaders, elaotro-
lytic workers Tedorov and Mogutov, after successfully finishing
the school for foremen gave instructions in their work methais to
a group of elsctrolytic workers.

. As a result of instrustion, the brigades of Comrades Timashev,
Karuiin and Volkov merkedly increased output based on owrrent and
energ7. Electrolytis brigeds lesders:Kossnkov and Pakhlet
taught their work methods to heretofars lagging brigedes of Comredes
Moroskov and Yegorov. Yollowing cempletion of the school the latter
incredsed production per ourrent unit from 89.2 te 90,35% and output
per energy unit from 59.44 to 60.24 gram/kilowatt/hour.

There has been great expansion of sshools for the collsotive
experience of leading workers and innovators. )

In these schools & stuly ism made of the experience of individusl
leading workers, Lesders and innovators of the establisiments get
ssquainted with new achievements in soisnce and technology and with
progressive practices in the field of alumina production and elestro-
lysis,

Up~te~date work methods are also studied in interfactory schools,
Tor instance, in 19%6 at the Uwal Almsinus Plant two interfactory
schools wers aonducted for the Ural and Bogoslovskoys Aluminwa Plants
on the repair of elsatrolytic cells and for steel foundrymen of
plants in the city of Kemensk-Ural'skiy.

Schools for leading workers and innovatcrs assist workers in
soquiring production skills and in mastaring highly efficient labor
methods which assure an inoreass in the predustion of highrguade
goods.

In courses for speoifio purposes, studies are made of ssparate
types of operations and separate ssoters of production,

The topic make~up of ccurses for spescifie purposes is most
diveras, for instance, servicing and opersting "Kelly" filters, for
Dorr apparatus operators and filter operators in the alumina section.
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Fith the great musber of workers st slumimm pianys eugeged
‘in study through the technical minimum courses, schools for lsading
workers and the study of a second ocoupation, insuffiocient attention
was given to problems in providing advanced training for engineering
and technioal personnel.

The aluminum industry is faced with a great objective, that of
dnoressing the thecrstical knowledge of sngineering and technical
pwamltobncnpcnﬁamtmmind\utryhnhnummhm
technicsl mohools and of further inoreasing the sxtent of o the job
training,

8, Organization of ¥aies

Along with the potentials alresdy discussed for inoreasing ‘
labor produstivity in the sluwimum industry thers is the importance™
of a correct arganismation of wages.

Up o 1940 there was a marked inequality in pay for workers
in the nonferrous metal industry.

The sxistence of s great mmber of soales lsd to an squalizing
of the pay for skilled and unskilled labere

The poor organization of laber and weges had a partiocular effect
on the unsatisfactory operation of the mining industry.

¥ith %he aim of mesting the labor produstivity plan the Peopla's
Commissariat for the Nonferrous Metal Industry in 1940 sads & revisw
of production standards and the wage system, Wage soales were re-
viewed for workers in all branches of the nonferrous metal industry.
&n sijustment of the wage syatem at this time amounted to tightening
up on wages of workers in the basic nonferrous metal produgtions
and in separating workers in the lsading occupations as well an
workers in underground, heavy and mining operations.

Tt would be pointed out that thé wage reform of 1940 did not
sliminate wany shortoomings in the wage system, Thers remsined a
great mumher of soales differing in their scope.

During the Patriotic War in & number of branches of industry
and in the coal industry and the nonferrous metal industry in parti-
oular, there was a sharp increase in wages, Although wages for
workers in the nonferrcus wetal industry increased over the prewar
level, it was not as much as in other branches of industry.

4
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Gonuideming ths impopks
the netionel economy
July 6, 1944 aimed at
the nonferrous iniustry and
goverrment greatly inoressed the wages of workers and e
and technical personnel,

In oarrying out the decrese of the goverament, considerabls
wark was done 4G 1944 in the nonferrcus metal industry in ad justing
the wage ayatom,

For mining enterprises a uniform IO-category pay scale was
established and for the metallurgical and metalworking industries
an S<eategory scale,

¥ithin tho limits of the wage system for.mining and matallurgi=
sal esterprises daily wage scales were ostablished shich provided
fwndmmnnpttwr&kminmmjm, other piece
workers and employees on a tine basise All the enterprives ware
subdivided an the bases of pay scales: wining were divided imto two
and wetallurgical into three groups, Yithisn ene pay scels six rates
ware satablished for mining snterprises and nine different rates
for metallurzical enterprises.

4 further inerease in wages was carried out in 1946, This
Yoar the wages were raised twioce, The first raise was put through
in scoordanes with & desree of the Council of Ministers of the USSR
r«mmwnmmm:mummwgmxm
Eining divisions as well as in loading and unloading operations at
enterpriscs in the Urals, Sibsris and the Far Rast. Tages for theas
workers were isersased 208, A second raise was put through in
mwiﬁamadmmawmpm:wh‘-
pay workers and employees. Thess supplements wexs inaladed in the
fixed porticn of the magos and introdused into
with the result that the mubsr of pay anterprises
innrensed.froe obe to the 20% inarease did not apply)
and o aix (whers the 0% incresse did apply). The total munber
awmu‘mmm«motmnwm

In::‘;‘:i:a to the i‘mtion of & runbar of pay scales which
oompliea coaputation of wages at suterrrises, these changes
led to & disruption of the established permanent unifors vatios
betwoen wege coafficientas The inclusion of supplements of raticns
nthngewchmzouhiuthcmcuﬂuimn of the lower
?“miu and to bringing the first and highest ocategorias closer
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DIFFERENTIAL BETREEN ADJACERT CATEGORIES
(1IN % OF THE PREGEDING OATEGORY)

Category
et oI i 20; “;11 YII ¥z
For workers reseiving guppiement
« 3.5.0 1605 15.0 1790 1505 8&? 19&9
11,0 1642 16,2 3447 1642 1640 91
3.0 12,4 150 159 T 271 15.9

For workers not receiving the 20% supplemsnt

il 11.0. 26.2 16.2 15.4 3605§-0 8'7
13.0 12,5 19.0 125 13¢5 17,0  16.6
12,0 Y3 118 147153 M9 171

sdale for workers on & time basis we find in
sategories of a sparedis nsture (drop in
ing to VII from 17,1 te 15,9%). An amalogeus pisture is
obeerved in scalss fer workers who do not recsive the 20% supplessnt.

i
il
§s

?fg
i

3
i

g'i

of the pay seales was s fagt that they
did not assure a sosstant ratic in the pay of pieoe workers snd
workers by the howr.
Thus the inoteass in the pay soales lsad to & osrtain leveling

nwmluouﬂchmtboumotnw-qmnsin‘ot
WALeS »
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The ten-category soales in affect at mining onterputsss of
the elmminus inlusicy as WLl as tie olghtmoatosty aoilos of aotale
Ilurgieal plants d1d mot provide fer a constamtly insroasing difference
in pay between categoric: from the lewsat %0 the highest.

Pay moales In effcst since
achieved Wy

inthsooldau!por’
in hot, heavy amd }
tn s0ld opeations” harmful jobs and for per diem werkers

The new pay soale anticipates & uniform difference n puy fr

the lowest eategories to tha hi
to inareasing the e kg::t which i3 an effective stimuluy
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Angthep 2mportant lover in the cyganizaticn of wages 4s the
aysteis whioh regulate the emount peid out depeniing on quantitative
and qualifative work fastors.

In the alumimum induatry the following ww,. Ayciems have besn
useds 1) plece werk, 2) rrogreasive work, 3% & oeweckebonus system,
4) per diem, 5) per diem~borus.

In basic divisions the piecework system is the prinsipal form
of paYe As of Jamuary 1, 1955 this system applied to 72,2% of the
workers through the sntire aluminum industry with 76,0% at the
Ural plant, 66,7% at the Stalin plant, 75.0% at Bogoslovzkoye,
72,6% at Volkhov and 75.1% axt the Dneprovsk plant.

The proportion of pleceworkers has declined somewhat in recent
years. For emtmple at the 3talin Alumimum Flant piecework was done
by 65.4% of the workers in 1955 and 57,08 in 1%,

The rathar high proportion of per diem workers can be explained
by the presstes of a large number of workers in servioes performed
by rotation who are paid on = time besis,

Under the dirset piesework wage sysiem are auxiliary workscs
in the basic divisions and workers in suxiliary divisions, In
the elestrolytic shops thoss paid by piscework sre siphon operators,
pourers, decanters, chlorinator cparators, i.e. basio but not key

Approximately 25-30% of the workers in zluminum plants are
paid on & tiss Lesiss Time=based pay is more widespread in the
auxiliary divisions where it asecunts for 40-30% of the total,

In the basic divisions the time=based xystem of wages accounts
for $-15% of the total, Time payment is used for workers in
tedlinisal oontrol and for workers sagaged primarily in services
performed on a rotating basis where it is not possible te organize
an socoutting aystem for the labor smployed and to estadlish produa~
tion standards.

In the eleetrolytic shops of aluminum plants workers operating
the travelling oranes and the anode syatem; i,s. depending on the
amount of metal tuwrned out by the building unit,

The progressive piecswork pay sysiom, used in decimive arees
of production in besic divisions, has stimulated the inoresss in
laber productivity. The computing ef progressive rates starts
with the first perventage of overage of the standard up to the
highest rate abtained,

- 50 -

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/03/21 : CIA-RDP81-01043R004000180001-3



Declassified in Part - aitized Copy Approved for Release @ 50-Yr 2014/03/21 : CIA-RDP81-01043R004000180001-3

¥

The proasessive piseesirk aystems 4s offcst have hed d1fferent
ndu of progressive retes.

At aluaimm enterprises a number of bonus provisions are in
operation,

As a result of a large muber of factorz conoeraning the grante
ing of bonuses the py of slectrolytic opsrators has beon
of numercus stratifications meking wage maymsitts more ocomplicated
and not readily understood by the workers.

Tor instence, the wagos of workers in the sleotrolytie divi-
sions of the Ih‘dphnthu been cosposed of the following elementat

base pey asale

progressive additions for sxoeeding standards

bonuses (307 of base pey) for emsesding produstion standards

boouses far highw grads metal

bonuses for reaching tho plamned output of metal

bonnses Lo savings in slectric power.

In the aluning seetions workesrs have bheenn granted bomuses for
esonomizing on steex and forr returning the condengate to ithe heate
power slestris statiom,

The granting of honuses to workers paid o & tims basis was
done «t slumines plents on the besis of 19 principles. Characteristic
Of she grenting Or WOBUMeE 10 tuose p-;.u““nﬁ & ties damis s e P
that bomus indewss avingide with the direct chligetions of a worker
?mmmj&mmmutmof a gusranteod supplasent
{.] WAgeS.

A largs part of ingtrueticns on the awarding of bonuses are
quite ineffective from the point of view of improving the quality
of meck and inoreasing lasbor productivity sinee these inatruoticns
o bonuses and thelr applioation directly and sometimes indirectly
do not depend on thoss granted the bomuses,

For instanoe, ourremt bonus regulations in a nusbyr of oasss
have smrved only as = means for a mechanisal incresse in wages
and have besn sonverted ints a brake on the furtber growth of
Iabor g’dmivity. An sdjustment of the bdomus aystem is an urgent
nacess. .

In ths aliminum industry wases bave inoreased coustantly.
A1l changes 1in the organization of wages during the Great
Patriotis Taxr amd during the fourth five=ysar plan in the alminum
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industry were dirscted at inprarlng the monstary participation of
workers in the results of their laber,

The average yearly pay of workers in the slusinum industry had
inoreased by 1950 to 271% of the 1941 level,

.

During the £ifth five-year plan there was a further inorsase
in the average ysarly wages. JYor instance, at the Ural Alumimm
Plant the aversge ysarly wages increased by 12.1% from 1950 to
1955, by 34% at the Stalin Plant, by 12.4 at Velkhov, by 16.5%
at the Dneprovsk plant snd 12% at tbe Kanaker plant,

mnm“tootimainthomynrlyﬂumm
aluminum industyy reflects the policy of the Party and the govern-
went aimed at stimulating the development of this branch.

In some yours in this branch there have been unfavorable
ratios between labor productivity and wage inorsases. Labor produc-
tivity has increased more slowly than the averags wage.

On the basis of instructions from the Party and gevernment
meastures were adopted to inoreass labor productivity and rsgulate
wages with the result that at the end of the fourth five-yesr plen
& faverable ratio between the incresss in lsbor produetivity and
the incressc in weges had beasn established, For instance, the
sverage output per worker incressed 10,2% in 1949 and the average
wage increased by 5.7% over 1948, In 1950 labor produstivity
inersased 7.9% and the average wage 1.8% over 1949,

In the £ifth five~year plan the increase in laber produstivity
outatripped the inorease in wages. During the fifth five-year plan
laber produstivity incressed 64.1% while wages increased 18% which
was one of the factors meking for s reduction in produotion ocosts
in the aluminim industry.

At the Ural Alumimm Plant, starting with 1942, the rate of
growth in the average wage outstripped the rate of growth of labor
produstivity which led te an increase in the ion of the cost
of obe ton of aluminum due to wages (Table 19),

At the Stalin Aluminum Plant, as at other plants, in 1945, 1946
a%d 1947 the increase in labar prodwetivity, lagged behind the inaresss
in wages (Table 20), (See Table 19 and 20 on following pege.)
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TABIR 19
GMHMMDMMMAW@MES&TWEMPB&’T

Index 1940 1941 1942 1943 1944 1945 1945 1947 1ME 1949 1950

s
)
?ﬁf‘fw 100 177.2 155.5 156.2 179.0 180,0 1572 187.4 201 206 226

1§¢°§url " 100 1772 87,7 10062 11ke8 10046 8744 119,1 107.5 02,4 109:6

Average ng;
w $ r s F
”‘roxuo 105.‘ 1(5;’ 120.0 11.8.0 168.7 177.2 {1 .9 S ﬂr{:’t‘%’:a

;.:ﬁ precedizg 10544 101,1 112,6 1247 115.4 102,7 122,73 38,0 105,7 101.3

TABIE 20

CHANGES IN LABOR PRODUCTIVITY AND AVERAGE WAGRS AT THE STALIN PLANT

Index 1943 1944 145 1946 1947 1948 149 1950
g ey
% of 1943 100,0 140.0 170.7 161,0 133.0 145.8 164.0 188,8

:.:xt' 1o 10040 140.0 122,2 9349 76.4 118.5 112.4 112.1

Average mh
workers int
g.zf 1943 * 100,0 124.0 153.0 155.0 189.3 220,0 218,8 220.3

?.:: ing lm.o m'o 12305 101.3 112.1 116‘2 99.5 lw.'f
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In 1945 and 1947 labor productivity deareased at almost all
slunimum plants in connection with the reconstruction of elestro-
lytie aections and the transition to the normal work day,

Only at the Bogoslovskoye Aluminum Flant wes thore a faverable
ratic between the inorease in labor productivity and wages, Iabor
productivity (with the exception of 1947) increassd st a mere rapid
rate than aversge wages,

At individual alumimm enterprises the rate in the inoreass in
wages surpassed the rate of increass in labor productivity whioh
was the result of the fallure to utilise all the numerous potentials
arnd the use of practisai-statistical standards in auxiliary divisions,
& different type of supplementary pay and unprofitable scales of
progressive and bonus peymsnts.

4dn analysis of the wage level in basic divisions over s nmumber
of years has shown that among workers in the basic produstion divi=
sions the highest wages wers received by workers in elsctrolytic
sections,

Among basic production workers in the basic divisions the addi-
tional pay was small by comparison to the base pay (with the exception
of elsctrolytic workers), Among muxiliary workers in the basic
divisions and the repir sestion additional pay was almost equal te
base pay which was the result of a lack of intensity in produoction
standards and a related high degree of overtime,

In the alumina plants repair personnel redeived higher weges
than workers in basic production which was the result of poor judge-
ment in establishing standards for repair operations (lack of standerds
based on operations, pay on the so-called no~gategory system and
bonuses of 308 of the bess pay for meeting the equipment repair sebedule
and breakiown-free operaticu of mechinery units). The actual staffing
of repair brigsdes was astually below what was planned which almo
contributed to increasing their individual earnings.

Ads the result of a marked inorsase in the average earnings of
workers, the wage funds in the alumimm industry incressed oonstantly
and surpassed the rate of growth in the mumber of employses ocaused
by the expansion of the volume of production.

mmm”tm'muomnidbynchmmmu
structures thonmanimminthogmtotptomunmﬂ
bcnu:pwnnt-mdwmtcfermaotan&u,thmnuado-
oreass in the proportion of peyments on a time basis at the expense
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of an increwss in the progressive piecewerk system of pay; ad
paymont for ovsrbime was redused greatly,

The structure of the wage funds by differenmt plants in 1956
is 11lustrated in Tabis 21.

TABLE 21

RATIO OF DAFFERENT TYFES OF WAGES IN THE TOTAL FUND AT ALUMDIGM
PLARTS IN 1956 IN % OF THE TOTAL FUMD

Type of payment

Payment by bass pisse rate for
straight plecework

Payment by base piece rate for
progressive pieceswork

Supplementaxy psy for piece-
workers on progressive rates

Paymeut on time hasis accoxd~
ing to base pay ratas

Boauses te pieceworkers
Bonuses to workers on time besis
Overtime pay

Other supplemsnts meking up the
daily wage fund

Other supplements making up the
mocthly wage fund

Coapensation for length of
service

Total wags fund
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mmmtﬂofminibd&iﬂﬁﬁia‘i@tﬂk—:z
possibilitiss for incréasing its rois in stimslating growth
labop yrodustividy; this requives ralsing bags psy rates and 2
Wm&aﬁmﬁ%’m&wm&e&mmxmﬂwmim
mmmtmmnmnmmuunuucw
the maltiplicity of rats tables by oresting a unifors bass rate
qﬁafwmmmnmmmmnmm.mn
Munutwmnhwmwtiammwew
logous conditions at different enterprises}

atahlishing standard s and rates oa the baais of a techmciocgical por

auxilisry workers;
dmlopiacthvﬁufwmhriuauphd-wcua
consideration of the quality of work and peculiarities of speoific
individual occupationse

4 revisicn of the wage systeam vill meke it possible to smploy
1t more affsetivaly 4o further s grewth in labor produstivity in
the aluminue industry.

Raising the base pay rates will make 1% possible to maks the
base pay the greater part of sarnings and greate faverable comdi-
t1icas for an sxtensive intreduction of technioally dased produstion
sorma, the slinination of & Zietitious pieceworik nystem and the
eradicstion of sconcatoally unjustified ineentive systens.

9. Soolalist Competitlon ebd Prozrsasive ¥erk Nethads

Sooialist sompetition is & powerful source for Inoressing labor
productivity.

Thogntttcro.of&scruﬁwhbcrinnaocialiﬁudﬂy
18 clearly expreased in the diverse forms of socialist competition
and to the mass movemsnt of leading workers and immovators.

msmmmitmmmwamuumm
tiﬂMWMiﬁvmaanlmdvﬂdw
patriotism, the sowree of the historic succesces of the Soviet peopls.

The movement of loziing workers and immovators sxprosses & now
and nigher stage in sooialist competition conneoted with the adoption

‘:%o
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of pew squipsent in all branches of the nabticnal secnomy ant the
gwxwmmmhmam:ﬂatﬂywmm-
cated equirmant,

The Communigt Party and the Soviet government hawve besn giving
groat attention to developing socialist cempetition emd requive
from sconomic, Party snd trede=unicn agenoies the elimination of
shortconings in the development of oreative initistive and prodwo-
tive astivity among the masmes of workers: The administration of
scoialist oompetition mst not sdnit a rowtins, formalistis or
buresucratis approsch to new progressive manifestations of initiae
tive on the part of the werkers.

Groups in all emterprisss of the aluaiwmm industry are pertici-
pating in sosialist oompetition simed at meeting and ewoeeding pro-
duotion plans, at inoreasing lebos prodmivﬁw. meodustion quality,
at redusing produstion costs and improving other very impovtant
technical ani soonomic factors.

Along with individual oompatition there bas been widespresd
adoption of scupetition detween shifts, sesters, divisions axd
sutire plantse At the seme time all ommum within the alumi-
mom indvetry are also taking part in all=Unlon Scolalist Ooepetitiocn,

Finoers in competition between sectors and brigades are awarded
cach mouth the challengs Red Rannars of the plant or mine ani the
retention of these banners for three momths in a row means cesh
bonuses froa the funds of the snterprise.

Fioners in competition among workers in the same oscupation
and groups of bwigades; shifts and sectors for thiee months in a
row are given the title "Best Worker in the Ocoupation®, "Best
Brigsde”; -"Best Shift¥®, ¥*Bast Sootor.?

Iesding workers enploy the following diverse type of wark
4

division of labor in which it is powsible to make maximm
assigmient to each worker on the basiz of his knowledge and treine

1ng;
reduction of idle time and 1dling of maghinery and inoreasing
the efficiont use of equipment on the basis of u eomplete study of
machanisne, apparatus, tschnologioal proocesses and mastering mroduo
ion techniques in their own sector;
isproving techulcal processss, introdustion of
improvements of an uncomplicated nature to facilitate operation;
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. cwwgohgﬁsgvszga%mﬁw 532,
?r:-;?-&w‘“ of the working site;

. proving tools, $0tup methods and parts mechining {shenee

in the shape of the susting ool arm,pﬁ.); ¢
improvement in labcr organisation (effieient distribution of

the 1::;1:11; :ho m&&d -

e of different netd

freesing unmeesssery laber foroes; peod o0 sestors am

assuring harmoxy in the operstion of separats produstion units

and sestors; Rowly
imtredusing 1y and shift-dey werk sehedules;
1
“p’mi‘:‘mmmmmwmzmwvm.mm
sreating mixed brigedes of invonters and officiensy promcters.

The movement of leading workers and ueti nuove
Mmddowumnhbuamuimd:&fai’m

_ The mmber of competing workers st aluminwe plants and Louxits
mmumm:urtom. Inaicrtonﬂrm"“nm:
n b:: workers into scoislist eompetition secialist agreements

"vi drawm up between brigades, sectars, nines, divisions and
individual agresments between individual workers, and produetion
contmnhnbunarnr‘od between leading workers and iwnova-
tors at whioh leading methods ave studiad and snglysed from the

of view of general application,

The ereative initiative of workers in uat onstant
gidubirthtonqrm:dmmﬁﬁﬁrh‘ ¥
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mwozmmmmmm«wiﬁa
importence sl fow this roasen pretless in ¢hs organizmtien o
drifting operations ware given a greai deal. of abtentics dwring
the very firat years of the exploitation of the deposits of the
¥orthern Ural Bauxite Hines.

%Mlmthntoddrmmatih!mml
‘““.;..amﬁl eanived snt carried ot
with 1943 highe X s cary
i;‘:w brigedes. Engineers and techaiolans of ths Horthern Ural
mmt-ﬂmto&mutinpnﬁinmmmwdriﬁ~
ing oparstions.

Tunnelers (drift workers) Minsaripov and Pronichkin were win-
ners of the Stalin Prise.

unmmmth;dmoitdh;o;a‘mzmvfyﬁrd
high=speed drifting eperation crganised 4 ixor!s -
gode a yate was achieved exeseding 2,5 times the usual drifting
rate at the Nerthern Ural Bauxite Mines.

The principal comdition waleh Wade this high=sposd pegsible
was simultansous performence of basie drifting opsratious (drill=
ing, timbering, clearing out rosk). The sombination of operstions
made possible thres cyoles in each 24 hours.

uwmwwmz.nzmnmtmm
rate, it couid have been stiil higher. Drifiing wes baing deme
while Wc-mmﬂtimmmmwionntmtm
were standatills in supplying oompressed air. In additien, nonbers
of the high-speed brigsde were stlll inexperienced 1n the operation.

Nevertheless the results obtained by Sabirov's bripsle served
as s turning point in the further improvement of high-speed drift-
ing, Other brigsdes began to follow Sabirov's example,

In 1944 Simagulin's brigsde composed of 15 wea (5 men per orew)
reached & drift rete of 90 linsar meters. The rate was increased
by compreusing operations in the cyole,

Tn 1945 Soxayev's brigade made one stope 1624 linera moters
long. As distinot from previous drifting operations this was
dons in 4 shifts. Five men worked in each shift. Ome cycle of
drifting opsrations was dons in each shift. Thua the number of
cyeles wmas brought te four,
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Starting with December 1945 loading machines wers used in
highwgpeed Arifilng do accoleraio the remeval of the mass of looss
roskse

In 1946 Minsaripov's brigade made a drift 172 meters longe In
addition te using losding machines for rock removal there was the
nev featurs of using desper blast holes than in previous operations,

In Table 22 ws have the technical and economic features of
high=spesd drifting operations at the bauxite wines in 1943-1956.

The best “asults in high-speed drifting wers achisved in sub~-
sequent years. As we ses frou the data cited in Table 22, the depth
of the blast holes was sgain reduced in 1956 but high indexes were
produced thanks to the use of more powerful explosives and a more
sfficient placement of blast holes, to the constant improvement in
laber organisation, the inoreased use of machinery in the drifting
oycle, and the use of improved equipment, Another feature of high=
apeed drifting opsrations in 1947-1956 was the adcption of multiayols
work, Yor example, 155 oycles wers asrried out in drifting in Osteoher
1947, 171 in Mersh 1948 and 251 in February 1956. This increase in
the number of cycies wes achieved itirough & furither cwpression of
drifting operations and their simultaneous perfermsancs.

Further success in high-speed drifting operations was also
furthersd by the use of elsstric locomotive transportation which
replaced the earlisr mamual operation,

As wo see from the data in Table 22, the incresse in apeed wes
also acoompanisd by an increase in laber productivity and the produc-
tiviigapaaity of tiis loeding equipment. ILabor productivity in drift-
ing quadrupled from 1943 to 1956,

Thers was also a considerable increase in the produwstive capa~
city of the loading equipment, The proportion of mine opening opera=-
tions effected through highespeed methods st the Northern Ural Baux-~
ite Mines inoreased constantly throughout the fifth five~year plan
which made possible increased speed in tunneling throughout the mines,
The proportion of minewcpening operations carried sut by high-speed
methods increased from 35.7% in 1950 to 59.3% in 1955,

The average monthly rate of gangway opening inorsased 74.8%
from 1952 te 1955 (average speed in 1952 was 36,9 linear weters
and in 1955 it was 64,5 linear meters per month) while the average
mouthly rate of inolined workings dwring this peried mors than doubled
(22.7 linear msters in 1952 and 48 in 1955.).

- 60 =
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Is is weoessary %o point out the foliewing very importast fec—
tors whish detérmined the posaibility for high=wpeed mins=opaning
""E‘\'s;ﬁﬂse

TABLE 22

TECKMICAL ARL ECONCMIC FEATURES OF HIGH-SPEED DRIFTING OPERATIONS
DURING THE FERIOD 19421956

Year 1943 1944 1945 1946 1347 1948 1949 1950 1956

Monthly advance )
of stope in
1inear meters 73 90 162" 172  1Bli4 203.4 254 268.,6 302

Cross ssstion e -
in square meters 8 8,5 8.5 83FIGIRN 8.90 9.9 9.9

Tinbering on the
Protod!yakonov
scale 5«6 5-6 6-8 68

Wumbar of blast
holes per stope 18 18 23 22 % 18

Average depth of
blastholes in
noters 1.13 1&25 1-63 1.87 1-“ 1049 1066

Average consump=-
tion of explosives
per ocu, meter of

rock, in kilograms 1.9 1.95 2405 3  1.93 1347 == «= 1,73

Methed of rock
renoval Soraper Scraper Loader Loader Losder Losder Loader Losder Loader

Advaws of stope
per man/shift
in linear meters 00153 0.18'7 00%2 00278 0.313 0.31’9 0"50 ool&% 0.%1

Kumber of cycles
per wonth 82 a7 119 1212 155 17 18 17 251

Iabor productivity
of drift worker in
shift in ou, meters/hour 1.3 18 2.23 2.3 2.8 3,15 4B LJTh 5.5

-6l
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Total mechanisation of ai£figylt proceasop! drﬂnng by
mgxi';ﬁﬁ'ﬁ& cleming by loaders, t%% Eg 1%”&
E;.i:x;: w'pasmé’;ie wincheg, gars dram along Gwalis W _.aw;;ﬁ
1mm1n-wmmmwwwum,m ohed
P 2e Opio:‘mn- on :'cyoli.c production schedule based on simule
* 3e szto?r;uiuﬁm of wages for drift woerkers and service

ero-pt delivery to drift workers of all necesssry mtarial
and t‘:&u thanks to dct;;.:sd ) tion of sll drifting operaticns,

exsipie of progresaive work sethods 4n extraction we
have :}'a.:eﬁ: of :d:ttd brigades and mixed orews in higheprodustion
blockse

After August nixed hrigedos sterted oparsting in high-
b g e ferent. mines whith wes on dzportort factor
in inersssing labor productivity in extraction operations,

Nimd brigedos sohievel very good posults. The peoductivity
of the mining block Anersased Ze3 times.

Labor productivity of ths stope worker alsc grestly cxoeeded
the normal,

Tn 1955 at the Northern Ural Bauxite Hines there wsa an KVrege
2f 2% highemroduction blocks in operation.

of stops workers of leading brigedes am_“dlﬁ
the mﬁi‘f g'ﬁf-. thmog.gi tine3. (455 cubls neters/men/shift
and 2.8 cublc weters/man/shift)e

Thus work in bigh-producticn blocks was characterized by the
ollowing Lastowss
g mechenization of producticn prrodasacs
maximes wkilisation of mkmhg::
prnoni:n o:'n a‘p:u,rmmxrt warking aite and increased akill of stope
.::ul use of the stope group orﬂv:hu in besic production
condl’
nzmodthanmefrosem atopos &s 4
socidents and the inoperability of
“m:hmeMm'mm systems for axcesding produstion
standards and the job sasigned.

-62=
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it alujimm plants competition by occupations has been widely
adopteds Fopiinstanos sndividual eleotrolytic seetion workers,
ancde oporators, awtoclevs operators, GesGRposss werstors; roastors
mixer operators, mechanios, machinists, forgers and others have been
in competition.

Competition conditions have been worked out for each profession
and for separate sectorse

On the basis of individual obligations groups of plants bave
assumed obligetions toward the government to increase produstion,
to oomplste the state plans shead of time, to increase labor produc=
tivity; to reduce production costs and to scoumilate stooks in
excess o the plahe

¥oat axtenaive has been the movement of leadivg production
workers av sluminua plants in the form of general improvement in
production techniques and organisations

The movement of leading workers and innovstors in elestrolytic
sections divisions leads to axceeding production standards, te
increasing output (on the basis of currenmt, energy and cell-day),
to savings in electric power, alumina, fluorine salts and other
materials and to the produstion of better-grade wetal,

For instancs, Petrov's brigade (Ural Alusinum Plant) produdced
93,65 beiter grade alumimm, including 82,55 of A-00,

The methods which assured Petrovis brigede this sudcess ars

the following: the brigade worked with cells with thick side and

. The thiok side crusts prevent ourrent loaks and the
contamination of metal by sdmixtures from the side lining, Inarusta-
tions by compressing the metal raise its level and a high lavel of
metal is an important factor which determines stable and cold
operation of the cells which is necessary for produsing high=grade
‘.mb

In Petrov's brigade the cells operate on the cold process,
the temparature of the elestrolyte does not excead (with rare exoep-
tions) 9500, The average cpersting voltags of the cells does not
exceed 4.2 volts.

The top level of the metal in the baths is maintained at 20-25
centimeters after tapping.
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snode §2255hs Bave o grtat effect on tha femporafurs o the
bath, The #¥e mmber of effedts per bath per 24 heurs
047 o0 ah gﬂrag& of 1,38 botween tappinzs (l.ee 4.X 0ud7
1.88) ! : N

The ancde effeita vemain no longer than 5-6 minutes in order
to avold overbesting the elsctrolyte and losing elsstric emsrgve

Overheating of the slsctrolyts during the ancde sffest is not
pernitiod, The effect is extinguished by a wooden rod. The eills
do net remsin damped but are osompletely overhauled. The feam is
carefully removed from the elsetrolyte.

In arder %0 assure good cell maintenance in all shifts, the
brigade leader attempts to distribute the work loed betwsen shifts
as evenly as posaible.

The average mmber of overhauls per shift is 3.5 (with amd
without anode sffects).

Then the raw sztorial is being charged the brigede sese to it
that impurities with recirculating slestrolyte and fosm do not get
inds 4hz 55ll. The Drigoae ooeoss uhe wperation of ibhe ansds cperes
tors in crder to awsid the falling of iron and copper scals into
the bath when ths oontacts are being cleaneds

\binuommtotmudupod in for 16=18 hours of oell
cperatiocn,; The alumina is sprinkled in svenly over the sutire sur~
f£a8s of the svost afiar the cell has besn workad over.

Cryolite and aluminux flucride are sprinkled onto the elsetroiyte
orugt (under the aluming) after the dath has been worked over. In
order to maintsin a high duality of the metal, slsctrolyts Josmes
are mest frequently compensatsd for by liquid slectrolyte refined
in the master oellse

Pregressive work methods in eleatrolytic divisions are besed
on establishing specific paramsters of alkalinity of the elestrolyte,
2 specifie level of metsl following tapping, in meinteining ¢ sonatant
temperaturs in ths ocells during hot and oold pericisy in establishing
an exact order for servicing the baths (working over cells after
ancde effects, charging the alumine, prepering oells for tapping,
prevention of anode effects).

Leading technicel workers mester related auxtliary cscupetions
shich nakes it possible to reduce the mmber of suxiliary workers

- 6b =
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i S5 Sesio divisicns swd Imemews Eho oonditicn of RS @ﬁ,ﬁim
insgwuch as workers in the basic oocupaiives have e greatest
interest in the goed operation of the equipment which they are
waintaining,

These saive uathods of labor organisation havs beoome
widespread g:og alumine seetions which has mads 1t possivle teo
reduoe the number of attending personsel,.

At 211 aluaimn pluts a study is being wade of the work of
leading brigades and on the basis of & genersl anslysis of their
exparienos instroetions ars worked out conoewalug peogresalive
wethods for servising the sisctrolyte cells and otber units, For
sxanple, in 195 alone, on the basis of studying and anslysing
mmmmamnﬁwpm%,atm;mm
1ished whish provided for & general applisation of an up-to-date
sleotrolytic provess with a minimum cryolite parcemtage of 24202453
work practioss of anods operstors Fadorow and Los® in shifting and
cloaning barepin contaots; the prestice of anode operators Shatiicr
mwumwtmwm@ggy} oells
with the 52 matic tud; Iae prast wigelss
of Goarsdes Wuhvﬂtm ‘Pi‘u and Grushetskiy in introdusing
up-to=date techaiques and argeasisatios of labor,

4t the Stalis Alusiwam Plaat in 1956 stulfes ani analyses
war) made of up~tevdate work s of trigedes under Demidov and

xWvish, BoGscE Sork precilises of amodc Ipevster Sumyatiia: hils
aethod is now being imtroduced amoRg snols operators and ihe Shornie
kwm*.mmummmsmmm
put into operations As & rewult of the imtredustion of this swthod
amcig wirebar oasters, predustion quelity hes improved, waste has
been reduosd and it hes Besems possible 3o sast iwo tons per hour
instead of the previous 1.5 toos.

In alumina ssotions of the Ural iluminua Plamt the study af
miwmtim;nimumm‘:fmh:g;zkm

remlted in instrustions on progressive meth working
rr us; thiokensrs and mills. The instriastions

of mills is & most Dmportant comditicn for maintaining sonstaney
of the givem oysle, Charscteristie of his wethed ix a strietly
detarmined order for sarrying out opersticns in ssintenanae whioh
sasures systematis ingpectiom and strict control over the conrss of
the teoknieal process.

>
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In 1955 a study was made Tollowad by $he ffmfﬁﬁ thi:ﬁz
up=to-date practices of operators of primer hy & whis '
n;’; it possible to establish more advaneed technologieal esonditions
for £iltering primer hydrate, to inocreass the produstivity of the
filters and improve the quality of the filtrate. ‘

The work of brigsdes in the soda caustiffcation seeticn han
also been adopted geberally.

lutdduprnﬁhnhmthmmdiondjobcmm
workers in the basie divisionst the mechanic iz also a forger, the
electric welder is also a gas welder, the forger alsc works with
sheet metal, the lathe: operstor iz a a willing machine operstor,
the scales operstor is alsoc a crane operator.

Leading workers in machine repair employ in their work methods
used in servicing mexy machine tools (work on two vertiocsl lathes).
Howsver, the possibility of operating several machine tools is limited
by the individual nature of opsratioms to repair shops of slumimm
plants (dissimildrity of spare parts aad sttachments being made).

In all enterprises enginesting and tschnisal personnel have
tzkuunu:tiwpnrtinchﬁyinc. analysing and transmitting progres~
'"pmt“ln

At mines and pleats of the alumizum industry a large srwy of
imnovators has spriig wp whieh GeEonEITaves smespies of progressive
work methods and whoss names are knowa not only at plants in the
aluminume induetry but beyond its aonfines: drift brigeade lesders
jiinasripov and Safutin, stope e lsaders Iyuts, Shekk, Cherva-
tyuk (Northern Ural Bauxite Mines), Mikbalev, Xusmmtsov (Ural plant)
Kovylyayev, Syutkin (Bogoslovakaye plant), Hogutov, Vysotskly, Xars-
vanov(Volkhov plant}, Porravia (Dneprovsk plant) and others.

The decisions of the Twentieth Congreas of thy GPSU pointed
out the neoessity for za alleround axtension of the mass movemsct
of sfficienay promoters, iuventers and innovators ss wll as for
assuring extensive publioity and introduction cf up~to~date practioos.

During recent years the movement of inventors and sffisiency
promoters has beaome widespresd at emterprises in the aluminmum indus-
try. There has been secsleratien in studying proposals submitied by
officiency promoters; photographic exhibits of the best efficisncy
promoters and their proposals have besn organizsd; the best proposals
have been given systematic publicity in the local and faoctery press;
monthly enlarged sessions of shop comnittees consider achisvements

- b =
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with the swanding of first places for the best evidenoe of efficiensy
pucmotion in the entarprise; thers is a quarterly swming up of
efficlency work at allefactory mestings of efficisnsy promoters;
"bottle necka® in xines, shope and separate plamtis are cnalysed and
pointed cut to workers.

Partioipation by workers in efficliency prometion in plants has
greatly incroased. For instance, at the Ural plant the number of
sffictenay promoters in 1956 was 851 as againgt 756 in 1955 at the
Tikhvin plant 743 in 1956 as sgainat 326 in 1935; at the Kanaker
plant 180 4in 1956 as against 144 in 19557 at the Volkhovskaye plant
A70 in 1956 as againat 392 in 1955, The rveber of suggestiocns adopted
and their eccnomic effoctizeness has slso ileressud (Table 23).

TABIE 23

GROWTH IN THE NUMPER OF EFFIGIEACY PROEOTIGH SUGGESTIQNS
AT ALUMINUN PLARTS IN THE PERIOD 19551956

Plant Yoar Recsived Adopted

Tikhwin Alumina 1955 383 190
1956 1134 639

Sumgait Alomiram 1955 89 34
1956 150 94

Ranaker Aluminum 1955 315 173
1956 420 231

Volkbhov 1955 6% 297
1956 782 381

The adoption of efficiency promotion suggestions contributed
--to improving the operation of equipmsnt, reduced standaxds for
the consumption of raw and processsd materials, lightenad lebo
and reduoed produstion cost.

For instance, at the Ural Aluminum Plant thers was & nominal
yearly saving of 4335 rubles in 1956 from 377 suggestions alone.

Economies in raw and processed materials and power from proposal
adopted consisted of:

Declassified in Part - Sanitized Copy Approved for Release @ 50-Y 2014/03/21 : CI-RDP81-01043R004000180001-3



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/03/21 : CIA-RDP81-01043R004000180001-3

3:600,000 million kilewatt
hoors

Stean 56930 megacalories
Caustio 352 tens

Bauxite £8,000 tons
Perrous metals 3% tons

At the Doepr Aluminue Plant the nominal yearly sevings froem 156
adopted sfficiensy proposals wes 2748000 rublss in 1956 inoluding
228,000 rables in raw materials, 321,000 rubles in wetal, 66,000
mbiu in elevtric power, 880,000 rublss in wmges by reduotion in
tho labor focoe, and 532,000 rubles in fuel,

4t the Xanaker Aluminum Plant the nominal ywarly savings figuved
on the basls of 30 adopted efficiemcy proposals amcunted 4o 1,192,200
rubles in 1956,

Congolidating and improving forms of socialist competitican,
anclysing and meking available to all the valuable experiemce of
leading workers, encouragzing initfative in all weys, raising laggers
to the levwél of leading workers, using every means to extond the
nass movoment of inventors snd effioiemoy promoters and innovators,
all this constitutes one of the most important goals of werkers in
the sluminum industry,

4 major role in the further development of the movement of
leading workers and innovators is played by the drsative coopsratiocn
of workers in science and produstion based on the joint work of
Soviet scientists, leeding workers and enginesys. This cocperstion
belps workers in industry to detter utilise the achievements of
medern saisnce and helps scisntists 1o enrich soience with the prace
tice and experience of leading workers.

The Cemtral Committes of the CPS3 and the Council of Hinisters
of the USSR in a dearee of August 7, 1958 "On the Conversion to the
Seven=and Siw-Howr Fork Dey and the Regulation of Tages in the None-
farrous Hetal Industry™ pointed cut that carrying out messures on
adjusting wages with a simultsnecus reducticn in the length of the
work day is inseperably connected with the necessity for
the utilization st all saterprises of all avallabls potentisls, for
strenuously adopting up~to-date practioes, new equipment and modern
technology, fer kesping equipment st mors nearly full operation, and
for improving industrial amd plaat management.

-68-
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The shasrvanse of the peinainls of tying wages in with s
constant increame in the produstion of DERISTTONE Revalwy S
mmmwuv,mwnqmnym
reduction i produstion costs must de the daily comoern of mana-
gerisl, Party axd trade-mmion orgenisations.

CHAPTER IV
PRODUCTION COSTS IB THE SCVIET ALUMINUM IRDUSTRY

Production cost is & mest important indication of the quality
of operation of an industry, its branches and 1nividual enterprises,
This indication expresses the level of consumption of labor represented
by living persons and material in enterprises and branches of industry
per unit of produstion. It reflscts the lewel of technology and
production organization, the efficiency and ssonomic sffectiveness
of the use of eguipment, iabor force, Traw snd provéssed materialis,
fuel, slectric power, loss ovntrol and unproductive expenditures,
the efficienay of the rav materisl supply, and cooperatica. An

reduction in expeniiturss per unit of production, its cost

and production cost are most important factors which characterise
the degres of profit in the speration of an anterprise.

4 negassary oondition for sclving the megnificant objsctives
umworacmmmmyumommm.m
of ascurmlated capital used in sxpanding socialiat produstion
A reduction in produation cost at snterprises of the Soviet aluminmm
industry contributes to incrsasing secumulations within the industry,
and leads to & reduction In overall producticn expenses in ths pro-
dostion of aluminum and its alloys with the result that there is a
reduction in selling prices and conditions are aroated for » still
groster uss of slusinum in the variocus bramches of industry where
thopuvi:ushigh price of aluminum bad limited the range of its
utilisation.

In this connection s study of production costs at enterprises
of the aluminum industry is of great interest for it mekes it
possibls to detzct the basic factors whioch determine the level of
production costs and to discower possibilitiss for a redustion,

Among the diverss factors which effeet the produstion sost
level the principal ones are: a growth in labor productivity to
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Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/03/21 : CIA-RDP81-01043R004000180001-3



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/03/21 : CIA-RDP81-01043R004000180001-3

gzcesd the gronth in aversge wmages; & redustion in the maan coo=
sumpbion of raw end processed materiels, fuel and glsotric powers
improvement in the utilisation of weste products; a reduetion in
long=distance transportaiion of produstion teols and finished pro-
ducts, the utilization of local rescurces, improvement in the
utilisation of fixed awsets; a redustion in administrative and
trade costs snd the siliminetion of unproductive expenditures,

In various beanches of the industry the role of the different
faotors governing the reduction in production cost is not the
same and depenis on the structure of production expsnditures. Yor
the aluminum industry which includes mining enteryrises, the produc~
tion of flucine salts, elactroles, alumina and metallic aluminum,
all the faotors mentionsd above are important but the degrae of
their effect on produotion gost is determinad by the strusture of
expenditures in the differeast production proossses of this branch
of industry. A characteristic feature of the aluminum induatry as
& whole is the grest consumption of power in the produstiom of alusd-
tum, This is refiseted in the structure of the almminm prime cost
where expanditures on electris power constitute 15-30% of the cost
price. The mpocific proportion of powsr expenditures (stesm, fusi,
ut;’,‘ sleatrioity) in the cost price of alumina is approximately
U283

At mining saterprises a decisive factor in the redustion of
prine comt is the growth in laber productivity which is achieved
largely through sechanisation of extraction processes and the
ssisction of wore effestive systems for saploiting tha deposit
under the mining and geclogical conditions prevailing.

The level of the prime aost as well as the strusture of ew
penditures at enterprises of the alusinum industry turning out
the same produst are not identiosl, They depend on the techno-
logical level, technical mystems and the squipment in use, the
speoialisation and cooperation system of the enterpwrises, the
degres of utilisation of produstion tools, the sise of the enter-
prises and the distance involved in the deliwary of xaw and pro- -
cessed materials,

During the period of 1940-1950 there was an inoreass in the
prine cost of raw material for aluminum of 49%. But this inorease
in the prine sost does not reflect the real incresss in alumivum
predustion sxpenses sinoe a variation in the wholesals priees for
ravw and pccussed materials, railroad rates and pay scales makes
it iwmpossible to compare the produetion cost for individual yeurs.
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4 sorrection has bean made for the 1950 produstion cost Xy
individual plants in ascordames with oondiftons fov the base
pericds and this showad that the productici ovst of one ton of
raw aluminum in 1950 was 5,2% less than the prewar level at the
Ural Plant, 2,74 less at the Volkhov rlant and 17.4% less at the
Bogoslovskoye plant,

In 1947 axd 1948 the aluminum produstion cost at the Ural
plant wes reduced. In 1949 preduction ocet at onterprises in the
nmmmmw-mmpmnwxu
with higher wholesals prices for raw and prooessed materials,
fuel and electrisc power rates.

By oonrversion to 1948 prices the 1949 produstion cost was
1,3% less at the Ural plant, 4.3% less at the Volkhoy plant, as
woll as at the Stalin amd other plants.

During the period 1947-1950 produstion comt was reduced
sarsugh inoreasing the volume of produstion, reducing the ecnsump~
tionotnwanﬂmndutemmdmucpm. During the
fﬂﬁmﬂnun“;tbwﬁmg%otmdm

erng of comparative prioes) dropped 11.8% at Ural plant
12,75 at the Stalin plamt and 17.4% at the Rogoslovakoys plemte

hl%l%?ltth%&lmimﬂutthom&
the aluminum production sost was saused by wear on the eells with
ml&dllmiahmbumnddwmtmmmﬂoh,
in oombination with an trregular electrie power supply, led to
overconsumption of raw and prodessed materials and elaatric power
and to a lower level of labor produstivity. In 1948=1949, follow=
ing the replacement of oval by restangular shells, labor producti-
vity increassd, the consumption of material and elsctrio power
decresssd and the cost of aluninmum was reduced.

Following reconstrustion at the Volkhoy plant the cost of
aluximm dropped from 1946 to 1948 but ross in 1949 as theresult
of higher wholesals prices as well as the utilization aof its own
alumine from nephelines, the productien of which wag only then
being sdopted.

. The lowest aluminum production cost was at the Ural Aluninem
Jntl

Alumina 1s the basie intermediste produst of the saluminum ine
dustry. Expenditures on alumina meke up 35403 of the production
cost of raw aluminum,
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L4

try to operating with Forthern Ural bauxites coutributed to a reduc-
tion in the production cost of slumine below the prewer level.

For instance, in 1948 the cost of produsing one ton of aluine
was 22% less then in 1940.

Comparative data on the cost of produeing one ton of slumina
at plants during the period 1940+1950 are givan in Figure 3.

The inorsess in the produstion cost of slusina in 1949 and 1950
ssale prioes and not produstion sxpeniitures.
aluming in 1049 dropped 7% balow 1948 at the
plant, At the Ural plant

prices in 1950 ¢ fourth
production cost at this plant dropped by 24.5% of the 1945 level.

Aluming produstion at the Bogoslovakoye plant did not become
a norssl operation wrtil 1946 after which thers was 2 constant
reduction in prime coste

For instance, ths adoption of up~to=dats methods during and
after the war contributed to a redustion in the produstion cost of
alimina and consequently in the production prics of aluminume

A second most inportant fastor in reducing aluminum production
conts was the conversion of slsotrolytic plants to cella with a
single self~baking anode operating oa higher ourrent instead of the
Jow cwrrent (29-3/ kilosmperss) used by multiancde cellz during the
Prowsr yearss

A change in the design of elsotrolytic cells contributad to
reducing the unit consumption of electric power and the basic materi-
als and 0 a growth in labor productivity in the aluminim 1ndusirye.

Durin‘thaﬁnhﬁwyurplmtboremaﬁmwmmmn
of 30.5% in the cost of production in terms of comparable prices with
the cost of one ton of aluminum dropping 22.4% at the Ural plant,
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32,75 &% the Stalin plsnt; 392 ab th. vo':t.khm glﬁ:!hg 55} fs3-2§ .
at tha Dnoprovek plant whiles =t the Hapaker and Eandaisicane pisasa
produstion cost in 1955 wes ons half that of 1955

The cost of produeing coe ton of aluwmina droppad 3
the Ural plamt snd 52,1% at the Dogoslovekoye plante At the Volkhov
plmm;gtatpmdmngoutmo!m}udhné.étiun
grestar in 1950 than 1956, reduction resulting from the adeption of
the over-all procsasing of nephelines.

This mads 1t possible for the govermment on June 1, 1955 to
reduoe thea ourrent mholesale prices for slwaimm vhich is now
cheaper than gopper and lead, The wholemale price of aluminum was
1075 of the wholesels price of oopper in 1940 and 86% in 1956,
with respect to xinc 1t was 289% and 144% respectively, with respect
to lead 245% and 69%,.

Thus dur the past 15 yeara the reduction in the production
coat ornluinu:husdnmdmupmlythnntho reduction in
the cost of sopper, zine and leed.

e sy AR ‘

%tol%itkmtpntofﬂzuimﬁthnbuﬁuhmimphntg
did not exceed 50 grems per kilowatt hour. In 1940 this ratio
increased and at preseat individual aluminue plants have reached
an output of 60+62 grams per kilowatt houre

In 1956 the lowest sonsumption of slectric power in elsctro-
lytic oells with sslf-baking amodes was obtained at the Eamker
Aluminum Plant (16427 kilowatt hours per ton of aluminum) as well
as at the Kandelaksha, Dneprovsk and Hadvoitsy plantse

20 ] <4 n,

Expenditurss on bauxites omstitute 17-25% of the cost of
slumine and 7103 of the production cost of aluminum,

Up to 1948 the working of deposits of the Nerthern Urxl Bauxite
Hinea took place simultancously by open~pit and underground method,
the ratio between them being an important det
Jevel of cost of sxtrasting bauxites in the mines (Fig. 4).

Data given in Fig. 5 illustrats changes in the allwmine cost
at the Northern Ural mines as a whole during the period of 1941-~1950
and by opepepit and underground mining in comperison ®ith the rropor-
tion of undergrount work in total extraction.
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With the increase in the percentage of underground operations
the oost price of beurites increased., During the period 1941-1950
the cost of bauxites at the Horthern Ural Bauxite Mines more than
dovblad.

The inarsase in the produstion cost of bauxite wes caused not
only by the imereassd proportion of underground operations but by
the sbsolute increase in the cost of bauxites in both openwpit and
underground operaticsss

During the period frox 1941 through 1947 the cost of bauxites
ingreased constantly, in 1947 153% of the 1941 lsvel for
open~pit mining and 196% for underground extraction. Sines 1948
the produstion cost Las dsclined ag the result of a marked increase
in laber produstivity conneoted with pechwnisation, the aextension of
sodern mothods and the redustion in the volume of mine-opening opera-
tions (working out the upper portion of the deposit),

The inoresss in produstion costs in openspit and underground
operations hae both common causes and those apsoifis for each type
of operation.

Awmong the oauses of a genaral nature sret increased cost of
tinbering and explosives, inerease in aversgs wages (in connection
with the pay rate refora of 1944 apd 1946 on the basiz of the govern~
ment dearss incroasing the wages of workers in the Ursala, Siberia
and the Fer East and the incrsase in weges ot the and of 1947 aimsd
st squalizing the wages of workers at the Northern Ural Bauxite Hines
with those of workers of the Far Horth).

The inoreaso in the average wage caussd s marked incrsase in
produetion cost in nining enterprises where the structure of produo~
tion costs is characterised by the large percentage of sxpenditures
for labor. In the cost price for extracting dauxites at the Rorthern
Ural Bauxite Hineg the proportion of expenditures on the pay of produce
tion workers alons is 20%. The increass in wages is an increasingly
sxpansive facter for the so=called nominally constant expenditures,
divisional and ell-wine, whish include items such as wages as an
elament of expense.

The snift to more complex mining conditlions caused an insrvase
in expenditures for mine opaning operations and incressed the amount
written off en produetion cost and caused an inoreased consumption
of material and labor,
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Sinn : <he

despite tha inorease in the aversge wage,
e Weages of production warkees® as diatnished,
Ty &0 the Tapid growih in lsbor profudiivitys

inarsese the extension
in labor produstivity wes achisved by sien
of up?v::-dgto methods and total mechanization of open=pit cpsrations

1mport tos
artiols in the production cost of bauxd
in op'::;:.z nininsaﬁ "paying the cost of preparatory operationa”

(rameval of overburden): this mekes up 50% of the produstion cost.

increas expend 1ons, pointed cut
e in 4tures for opsning operat y
for 1322, had a great influence on raising the general production
cost level.

Thus the prinoipsl causes in the inorease in bauxits aa:*;"‘ cion8
in opsu~pit oparations wers the cost of futh”;:io:gt
under poorsr mining conditiane 4n ths spant
to pay for the preparatory operations.

The oost of bauxite in open-pit operations increased 0% from
19411950,

change 3 mmammmunmmrmtwu
mnoed‘rm ptﬁwti:on sost. In 1941 only the upper houmt of deposits
wors being mined, i.0. above the level of underground waterse

shift oris esused additional expsnses in

T 40 the lower b ons ed -~y
mﬁng the volume of mining operstiona and é: mlomwlmh

In eddition, tho greater hardness of racks in 18 L air
increased ﬂ’m consumption of electri city, sxplosives, goupre o
andothwmmitluunnuwmgtheamm of manpowr

of this ex~
Vzge expendib apprexinately doubled, The size
pend.ituh was do%cx;ad by the level of labor productivity and pay
rate conditionse

of top
thanks to the adoption of an inproved pystes o
ulicikn? :: tgﬁ;red with the hitherto smployed W lfbgg;r::luc-
the organisation of high=produstion blocks {1947-1950; 1
tivity increased.

connest ’ ondi=
{on with tbe incressing complication of wining ¢
tionaI:hm were inoreased expensas for preparatory opuation\;‘.‘t g
1646 they made up approximately 53 of the total sxpendliiures

1950 they were more than 15%.
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An important faotor in reducing the production cost of bamitss
in UDGETHOUA] opovations was the inoresss dw Tahes vrodustivity and
the ingrowss in the volwmie of ore extractien,

As early as 1950 the leval of bauxite production cost at the-
Northern Ural Baurite Mines wes determined by the cost in undersromy?
operations,

The growth in laber productivity, improvement 4n the wining
system, mechanisation of production progesses, adoption of up=to-
date methods in the organizaticn of predustion anl labor asmmed a
redustion in bauxite proiuetion sost at a1l mines of the almeimm
ind

L]

In 1955 the produstion cest of one ton of bauxite dropped 7.7%
over that of 1950 at the Northern Ural Bauxite Hinos, 12.5% at the
Southern Ural Bauxite Minos and 42,5% at the Tikhvin Bauxite Nines,

.. Of the plants in cperation before the war the highast sosd of
aluming production was found at the Dneprovek Alumimm Plant and
the Tikhvin ATwaina Plant,

The high production sost at the Dneprovak plant was determined
by the great expsnditures for rew materisls throupgh the utilisation
of bauxites hauled a leng digtance from the Tikhein deposits and
slags from metallurgical plants.

Tikhyin beuxites are processed imto slag in advanes in Miguet
furncees. The eleotrothermal wethod of producing shumine, smrloyed
athmplmtmwmmbywtcommimof
rav materiel and of alectris power,

In 7igs 6 we have dats on the structure of the cost of alming
in plants in existench in. 1940-1941,

At the Tikhvin plant expsniitures for raw matertal werve Yo
than at cther plants dus to the nearness of the plant to the scurce
of supply, All other expenditures, howsver, ware higher which was'
in part dus to the small degres of altmin production at this plant
and the less effsctive sintering wethed as oomparsd with the Bayer
system,

At the Ural plant expeniitures on bauxite was ons of the mest
important items in the production cost of alumine (approximately 352),

n%-
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fhe lsval of expeniitures on dauziies in the cost priee of
a single ton of alumina has changed comparatively 1ittlo. There
was & sharp increase in expenditures only in 1949 and 1950 in
connection with the inoresse in wholewale prices for bauxites.

There was an absolute inorease in expenditures for bauxite
cnly in the period of 1941-1944 after which the consumption of
beuxite per ton of alumina decroased.

The reduction in the consumption of bauxite per ton of alumina
was accompsnied by an inoreass in ths proportion of bawdite at the
Northern Ural Bauxite Mines with a higher Al,03 comtent (51.6-53.1%)
and improvement in its detection. The specifio consumption of bauxite
1s determined by the alumina content in bawxite and ils extraction.

The extraction factor offects the produstion cost of alumina not
only as an item of expenditures for bauxites but as a nominal constant
expenditure since the volume of the extraction dotermines the utiliza-
tion of production capaciiies already available.

A1l losses of alumina in production at the Ural Aluminum Flant
pay be divided into the following types:

1, Losses of alumina in leaching, determined by the physicel
ard chemisal conditions of the lsaching process and the admixture
sontent of the bauxites (principally §10).

2¢ Lopsas frou hydrolysis. In thickening end washing the red
slurry thers takes place a spontanscus hydrolytio decomposition of
the solution with deposition of alumina hydrate in the red alurry.

3. Loases of alumins in evaporatien, %,e. losses with the
aluminate solution carried away by barometric water and condensate.
These logses depend on the degres of capturs of drops of sclution
carried awsy by the steam from the separatars of the evaperation
apparatus.

Z: Lossea with fiue gases from calcisationnfurnsces. The zize
of these losses depenis on the degres of dust recovery in the gaa
cleaning syste=.

5, Other mechaxical losses, This type of less includes pulveri-
gation of bauxite and alumina, spilling of asclutions,

In Tahle 24 are glven data characterizing the amount of alisina
gﬁo;gisg production at the Tral Aluminum Flent during the period
- »

Starbing with 1947 losses of slumina in leaching decreased
sharply. Othar typss of loss also declined with the result that
extrastion inoreased.
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A basic faotor dotermining the alumina yield from hauxitss is
extraction 4n losching. Insses in leaching depend on the quality
of the bauxite and the 310, i¢ contains.

The ourrent standard fer bauxites did not foresss the maximum
amount of caleium oxide present in bauwxites in the form of carbonates.

At the end of 1943 the factory started to receive Hoxthern Ural
bauxites with an inoreased corbonate content which had a bad effect
on the management of the technical process,

4 secend factor determining the degree of leaching is the
observation of conditions for cooking in autoclavess The degree
of lsaching is directly proportional to the soncentration of Nag0
osuptic in the by-pass solutions, This copoentration depends to
a conaiderabls extent on the amcunt of cerbonate sode in the solu-
tions which is formed from the CO, of the eir and caleites intro-
duced with ths bauxites, limoe and causbic.

TABLE 24
EXTRACTION AND LOSSES IN ALUMINA FRODUCTION AT THE URAL PLANT I %
1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1955 1956
Extraction 70,37 68,07 66;58 6759 7027 T1a74 76486 79428 80,82 82,03 86-9 8645

Loasest
in leaching 23,15 26,81 26,31 25,03 23.14 20,59 18,10 16 16 15.57
.in hydrolyah 2036 2,00 1.19 1 0,92 1,59 0.47 94 34 -
in washing 1.29 0,80 ©.93 0.80 0,72 055 0,43 0,31 0%
in ateaming 0:.35 Dud5 047 0, 048 0ad3 0u48 0.31  0.30 0,30
ia oeloination 1.03 Q.60 1.13 1. 1.89 1.36 0,89 0.,8F 0,80 0,82
others and
mechanical loss-
(-1 1485 127 3,39 2,50 3457 265 2:20 142 652 - »

Total lossen 29,63 31,93 33.42 3241 29,73 28,26 23.14 20.72 19.18 17.79 13.1 13.5

During the saGond half of 1943 and the first half of 1944 the ratic
of Hag0 caustic to Hap0 total was 14~15% and the amount of Nas0 caustic
in the by-pass solutions was 260-270 grams per liter; in 1945 this
factor in Shop Noe 1 stood at 10,6-13.8% and in Shop No. 2 at 10-12%,

The excess amount of carbonate sode in the bhy-pess solutions caused
a reduction in tho productivity of the evaporation station and inerszsed
the consumption of steam in connection with the formation of acales
cn the heating surfaoes of the svaporation apparatuses. The design of
the evaporation apparatus was not adapted to eperating on solution

u'm-
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yielding precipitates. Tho excess smount of carbooate soda had &
hermful effest on the grinding of the ghargs due to the high wiscosity
of the by-pess solutions, The pooror charge milliag and the reduotion
in the ccncentration of caustioc sods in the by-pass solutions led to
a reductich in alumina yield in leaching.

In order to sliminate difficulties in the technical process
caused by the high caloite content of the bauxites ths following
mensures were taken!

the Northern Urals Bauxite Mines started preparing different
oharges with cres from aifferent workings and made a more
screening of oyerburden limestone;

4n slumina divisions in 1944 the by-pass solutions ware heated
up in order to separste mods from them and sghop causticisers were
installeds In addition m specisl oausticising installed wes fitted
out,

The meparation of excess carbonate sode was complicated by the
axcessive acoumulation in the aystem of large quantitiss of organic
substances introduced largely with Sokolov bauxites, This caussd
ihe formation of instebls systens {by-pes solutions supersaturated
with sods), which disintegrated under heat snd delayed the settling
of the separated crystalline soda.

Tn addition the high crganic aentent of the solutions compli-
oated the washing of the red slurry which causad increased losa of
: oncentration of Na,0 caustlc in the sclu~
tions with the wepult that there was a yaduGad yleld in leaching
(especially in 1943-1945)s

4B a result of these Weamaures losses in leaching have decreased
markedly in recent years.

fhe reducticn in alamina lossea was also achiaved through
improvement in maintaining the production process and carrying out
a ssries of meaguras aimed at improving seperate stages in the techni=
cal process. Among these measures wares ¢ha introduction of a new
method far removing the red slurry from the Dorr washers (gravity
chute) which made it possible to take the Dorr Go, pumps out of use,
iwprove the washing of the sluxxy and reduco caustic losses;

the introducticn of o new method for washing the evaporation
units making it possible to increass the concentration of by-pess
sclutions and increasing the productivity of the evaporation station;

improving the grinding of bauxites in Shop Ho. 2 by the instal-
lation of graders in all ball millss

increasing the revolutions of the mills in order to improve the
quality of the grind;

- T -
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cutding off seyubberg froz the calolnation furnaces snd the
snstellation of multicycloues (dry gas purificstien).
. i

Tn recent yemrs the extraction of alumina from bauxites has
groatly inoreased, Considerabls work has been dons at the plant in
introducing new equi t and improving processes and apparatus, in
installing further ahtomsatic control and regulation of production
processes,

& continuous method hu\l bean put into effect for lesching bauxites
in autoclaves, the limestone furnsces have been redesigned, filtra=-
tion of aluminate solution in Kelly sheet f£ilters has been adopted
with the use of waste paper instead of binder canvas (blook No. 2),
hydrocyolones bave been introduced for grading bauxite during milling.
By partial moderniszation of alumina caleination furnaces their produce
tivity has increased 28% over what had been plamed. Work has been
done on over-all sutomation in grinding (block No. 2) and centri-
fuging (blosk No. 1) and new automatic devices have been introduced
in various sectors of alumina production.

Inoressed extraction and ths reduction in the undt consumption
of bauxite are related to further improvemant in the technology and
apparatus used in alwaina production.

Approximatsly 25% of the expsnditures in the coat price of

are dus %o caustioc soda, The material index of this type of

raw material is not great. The great proporticn of this item of ex-
penditure in cost price is due to the high coat of caustic soda.

In Fig. 7 are data characterising the variation in the amount
of expenditure for saustic soda in the cest price of alumina at the
Ural Aluminm Plant during the peried 1941-1956,

In 1942-1943 standards for caustic consumption inoreased due
to the sharp increase in the carbonate content of the Northern Ural
baurites.

As the result of an improvement in washing the red slurry
(change in the method of removing the red sluiry from the washers)
Josges in NaCH have deorsased yearly since 1944.

In 1956 losses of caustic sods had decreased 142 kilograms from
those of 1941 which was achieved through the high level of removal
ofa bauxites, veduction in possible overflow, losses of sclutions and
pulp.
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The reduction in exponditures for raw and prosessed materinle
was furthered by the use of slurry produced during the produetion of
alumina,

Red slurry is of practical use in making structural materizls
such as tiles, clinker, and cement.

Expenditures for steam made up more than 20% of the cost price
of alumine, During the war years the increases in ateam consumption
were conneqied with difficulties in the operation of the evaporation
batteriss developing from clogging with carbosate soda and the reduce
tion in heat transmizsion as well sa in sddsticnal heating of by=puss
solutions in order to eliminate precipitaticu of sods.

After the adoption of the caustification unit in 1946 the con~
susption of steam startod to decreass,

Isprovement in providing alumina sections with steam and better
quality of meintenance, stimulated by apecial bonus paynents for
savings in steam, coutributed io redusing its consumption.

In 1950 there was a further reduction in gie=m consunption at
a pressurs of 7 atmospheres by the substitution of separator stess
far heating solutions in osustification, expanding the scds caustifi.
cation undt, and improving milling quality.

During the fifth five-year plan steam consumption was reduced
11:0-19254 megacalories per ton in 1950 to 5,5 megacaleries per ton
v

Wages of production workers with supplements nade up approxi-
mately 3% of the cost price of alumina.

The increass in lsbor productivity contributed to reducing the
amount of man hours per ton of alumina and the amount disburssd for
Wages,

Despite the significant growth in the average yoarly weges of
workers in the alumina ssction, expeniiturea for wages took a legsor
proporticn of the cost of one ton of alumina, thanks to the growth in
labor productivity and improvement in produstion processes and in
1956 were only 76.5% of the level of 1950,

In Fig. 8 are given data desecribing the change in the amount
disbursed for wages for alumina production at the Ural Aluminum Plant
during the period 1941-19%56,
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Expandituras for produstion mamscemont and meiwtenanes azsums a.
lavge poriice of the cost price of sluMina, apnreximetely 14%, inoclude
ing sectional expsnditures I1%, and alleplant sxpenditures 3%, The
changes in sectional and all-pinnt oxpanditures in producing one ton
of alumina are given in Fig. 9.

The increass in expenditures represented in the sost price of
coe ton of alumina, despite the increase in the output of alumine,
waz caused by the inoreass in adniniastrative anl manegerial expendis
tures, expeniiiures for maintsnance and others, Simplification of
the apparatus and inareasing the cutput later contributed
to redusing expenditurss for mansgemsnt and maintensnes, and sectional
expenditures represented in the sost prive of one ton of aluming were
38% lcwer in 1956 than 1950 while alleplant sxpenditures were 2.5
times greater in 1950 than i950.

One of the most important sources for reducing cost prioce is
the fuller utilisstion of prodwstion sapssitiss,

4 decisive fastor in improving the operation of equipmest in
alumina gections iz the organisation of timsly high-grade msimtenance
and overhaule, Tardy and faulty repairs lesd to rapid mechine wear.

The sstuslly grestsr time between repairs than forseen by the
plmh:bonthumtattanmumpplymmmm
parts, repair material and qualified repair persennel. Faulty
ropair led to a reduction in the pericd of cporation betwesn repairs
and dearsased the effective use of equipment.

During the postwar ysars the coefficient of time of use of aquip~
oent incremsed, the quality of work in maintenance has inproved greatly
ani the gost of repairs has decreased,

Up~ko=date repair methods have become wilespreed, For ingtance,
mnmumudncmoimmwtnmuﬁnfw
repairing osntrifugal puwps and reduced repair time to one-third,

As the result of the extensive use of modern melhods in alusina
sections, the bettar utilisstion of equipment both with ragard to
time and oapacity, the intredustion of mew spparatus, intensification
and improvement in the techmalogy of separate production sectors; and
mmwaﬂlotnintmmml,th-ammb of alumine
had incressed greatly over 1950 by 1956,

Neverthelens the alumina gsctions of the Ural Plant still have
potentials for ingreasing alumine produstion further. In 1956 alene

- B2 -
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alaimnreductioﬂsttlmwphmwmimiﬁﬁ

due 4o iue imtensificaticn of cpsratien of suboslaves, thickomars,
deacmposers and svaporating spparatus, Puring thiw peried $be yoo-
ductivity of the contimcus leaching apparstus inereased 16.6%,
tmmmgmummmwo.smmwtm
by;.ﬁhmiuhlo&!o.lnﬂ&?hmsinbhckﬂo. 2. The
mmtofdmwodmodwmucmuwmm
inoreassd 0,6 in block No, 1 and 1.6 kilograms per day in blook
Kos 2

The increase in the produstion capscity of alimina produstion
at the Ural Alominvs Plant as well as the reduetion in the amount
spent for raw and processed materials and the absolute sive of ex-
penditures for different items of sectional amd alleplant sxpendie
tures, in cohmeotion with simplifying the structure of produstion
managezent (congolidsting alumine sestions into one and consclida-
ting mectors in this section) and improvement in repairs led to e
reductica in production costs. A marked reducticn in produetion
cost alse took place at other alumina emterprises in the shusinum
industry. ¢

The aost of one ton of alumina at the Velkhov plant decrsased
284 between 1955 and 1956, At the Bogoslovskcye plant the oost of
one ton of aluming was grestly reduced and at present this plant
produces the cheapest slumina in the ccurtry.

4. Somt Price af élusinus

A oomparison of the oost prics of raw alumdnya and an snalysis
of the dynemics of the differsut expenditurss makes it possible to
deternine the most favorable comditicms for production and potentials
for Jowsring produstion costs

In 1950-1956 all technical factors improved at aluminum plants
shich contributed to redusing the production cost of aluminus, This
was schieved through intensification of produstion by increasing
current in the eleetrolytic serfes, the uss of acid electrolytes
with 2 minimus nueber of anode effects, and a reduction in the produc-
tion cost of alumina.

Porﬂatme,thprimcoﬁotmtmofnhﬂinminl%om
2.4 times greater than in 1956 at the Xansker Aluminum Flant, 2.2
tines greater at the Kandalsksha plant, approximately twice as groat
at the Dneprovek and Volkhov plants, 1,75 times greater at the Stalin
pmmumsmtnammpm.
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At the Volkhov plant during the Piret Jears of 1ils reconatciude
tion the production cost of aluminum was reduced, Howaver; in the
next years of the fourth five=year plan, in connection with the
gradual shift to its own alumina obtained from nephelines where
production was not yet mestersd and the cost of this alumine still
exoseded the cost of imported aluming, there was & sharp increase
in the cost of aluminum,

At all plants there was a higher cost level during the assimi~
lation period which cannot bs considered a nornal phenomenen,

The higher production cost level iz the consequence not only
of difficulties in adopting new ocapacition but in organisational
shortecomings in putting alumtnux plants into operation.

The sonditions attendant on mastering the postwar capacities
of the restored elestrolytis section st the Dusprovsk plant wers
complicated by poor hearth blocks which had been used in assembling
the cells, This oiroumstance waz the cause of the high aluminum
production cost at this plant in 1949,

Expandituras on sluming ag represanted in the cost price of
aluninum at the sepsrate plants are given in Fige, 10, 11, 12 and
13 for 1940-1956,

The lowsst level of expenditures for alumine during this period
sxisted at the Ural Aluminume Flant which is the consequencs of lower
consumption and the lower cost of alumina production at this plant,
At the Bogoslovakoys ilumivum Plent there was a constant drop in
expenditures for this item based on a systematic reduction in alumine
consumption and prodwsticn cost. The lack of a local raw material
supply for alumina production at the Stalin plant causes the high
cost of alumina in the produotion cost of alumimum,

At the Dneprovsk plant the great expenditures for alumine were
also oaused by an insomplete period of mastering the newly introduced
capacities during the period 1949-1950,

At the Ural plant the expeaditures for slumine represented
approximately 36-31% of the produsticn cost of aluminum,

Exponditures for this ftem rose 21.7% from 1941 to 1950, largely
because of higher prices.

In 1956 expenditures for this item decreased dus to the reduc-
tion in the propartion and produotion cost of alumina, being 36.4%
less than in 1950,

- B -
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4% the Stalin plamt in 1950 thers was a marked increase in
expsnditures for alumina over I%3 (general increase 32,3%, mads up
of 38.5% for higher priecs snd reduztion in censumpiicn of G.23%)
while fraa 1950 o 1956 expendilures decreased 47d.

The redustion in the consumption of alumine at plants was
achieved by imprcved operation of cells, redustion in losses from
pulverisation and alumina transportation, carrying out msasures
for improving the omdition of floors in shops which made it poani~
ble to utilise alumine saeepings, alteration in the design of
bmkulmthnmmotuntotbumtomnpmm
of alumina (Stalin Alumimam Flant), replacement of worn louver and
the power supply.

The increased consumption of alumina was saused by insafficient
hardening in the almmine furnuées. Considerable losses in alumine
took place in transportation for long distances because of poor-
grade containers.

Diseontinuity in the consumption of alumina at different
plants and the achievements of the Ural Aluminmm Plant testify to
the presence of considerable petential for a further reduction in
:;pohditm- under the item "alumina® in the produstion gest of

uainum,

4t the Volkhov plant the consumption of alumina was lower than
for 1940 and 1950,

At the aluminum plants the potentials for redusing expenditures
for the item "alumina™ are oconmected with improving the power supply,
bardening and erystalline strusture of the aluming, further extension
of up~to~date methods in eccnomizing on raw and prosessed materials

“in all corps and brigades of the slsotrolytis sections, improvement
in werking conditions and inereased axill of workers,
inmnfiﬁnnporhtionuthinmfutwyudinh‘mngtcr
long distances.

Expenditures for fluarine salts make up approxinately 4-6% of
the cost price of raw aluminm,

During the period under consideration (1940-1956) expendituves
ﬁr fluorine salts became a smaller itsm in the production cost of

Starting with 1949 factories started using caleium flueride
which 1s much less exponsive than oryolite and aluminum fluoride.
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24diticns of caledum flneride contributed to rodua}zg the eonsump~
tion of cryolite. Celoius flucride reduced the msiling point of
the electrolyte and contributed to the stability of the produstion
process.

The reduction in expenditures on oryoliis at the Ural plant
wes dus not only to the reduction in consumption but to the increase
in the proporiion of fiotation aryolite in otal consumption of
oryolite from 7.4% in 1941 to 52f in 1950 and\i936 (Table 25).

The proportion of flotation cryolite in the tote

cryolite inoreased during the fifth five-year plan at other plants
also and stood at 57.4% in 1955 and 63.4% in 1956 at the Stalin
plant, at 57.7% in 1955 and 52,5§ in 1956 at the Dueprovak plant,
and at 40% in 19% at the VYolkhov plant, The reduction in the
consumption of aluminum fluoride in 1955 and 1956 oan be explained
as lesser utilization in acid electrolytes.

TABLE 25
PROPORTION OF FLOTATION CRYOLITE IN TOTAL CRYOLITE COMSUMPTION
AT THE URAL PIANT, IN %

Gonsumption of flotatdon 1941 1942 1943 1944 1945 1946 1947 1948

cryolite as a proportion
of total oryolite oonsump-

tion Tokh 548 34.8 32,9 32,0 344 4342 4345

cryclite as a proportion 1949 1950 1956
of total cryolite consusip-

tion 4647 52.0 52.0

The increass in the consmption of aluminum flucride during
certsin years was caused by fluctuations in the power aupply =t
aluminum plants, wearing of cells and the incrsase in the alkelinity
of the alumina, In 1956 the lowest comsumption of oryolits per ton
of aluminum was obtained at the Kandalskshe (18,5 kilograms) and
the Kanaker (28 kilograms) plants. At other plants where oryolite
consumption per ton of aluminum wes higher thers wers groat poten~
tiale for reducing expenditures for oryolite,

The greatly inoreased consusption of flotation oryolite in 1956
at the Ural and Stalin Aluminum Plants can be explsined as the entry
into operaticn of electrolytie cells of the various corps following
their redesigning. Figures from the Volkhov plant on the consumption
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of aluminmm fluoride during the prewar years wars Jower than during
the postwar years which sonfirua the possibility of a further lowsre
ing of expenditures for fluorine salts.

Possibilities for reducing expsnditures for flucrine salts
must follow the line of reducing the produstion cost of the cryo~
1ite used which requires the orgenisation at all plants of special
installations for oryolite flotation and the recovery of fluoride
exhaust gases as well az by reducing the consumption of flucrine
salts.

Expenditures for anode materials maks up 9-11% of the cost
price of aluminum. At all plants during the period 1940-19%56
there wers great flucutations in these expenditures, caused by
changes in consumption standards and prices. ¢

In 1949 wholesale prices for anocde materials and ancdes werse
inoreased, The increase in prices was the main caune of the in~
crease in expenditures for this item represented in the cost price
of aluminum. Thers was & reduction in expenditures from the point
of view of consumption, 2 certain increase in the consumption of
anode materials during various years was due to iacroased ash,
reduoed porosity and a tendency to orumble,

At the Ural plant after 1949 there was & marked redustion in
4he consumption of anode materials rolated to the new system of
shallow immersion of ancdes in the electrolyte. At the Stalin

the consumption of ancde materials was greatly reduced follow-
ing the institution of an anode materials seotion which resulted in
s reduction in losses during transportation.

Tn 1956 the Kaneker and Kandalaksha plants occupled first and
second plase (485 and 520 kilograms per ton, vespectively) in the
consumption of anode materials.

At the Volkhov plant this itom of expense reflscts the spscific
features of the deaigns of multianode oslls with baked anodes.
Expendﬁms for anodes were 1,5 to 2 times higher than for ancde
naterials,

The consumption of anodes at the Volkhov plant was constantly
reduced due to an improvemsat in quality and greater mestery of the
eleotrolytic process, In 1956 consumption was 28% Xower than during
the prewar pariod and reached approximately the aonsumption level
of anode materials at other plants. A further reduction in sxpendi-
tures for the item "anode materials" was obtained by reducing the
production cost and by reducing consumpiion through assuring s uni-
form powsr oycle, improved anode maintenande and better quality of
anode materials (reduction in ash content, reduced porosity, in-
creased mechanical strength).
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Expanditures for elootric power fluotuate between 15=-30% of
the production cost of aluminum and depend principally on tho cost
of the energy employed which can be seen from data provided in
Pigs. 14, 13, 16 and 17,

Expenditures for eleotric power represented in the production
cost of aluminum reflect direatly the efficiency of the geographicsl
loocation of the aluainum plants, their closeness to the power supply
and its quality,

This statement can be confirmed by the level of rates for elestri-
olty. The Dmeprovsk plant operates on cheap power from the Dneprovsk
Hydroeleotric Power Station which is in the immediate vieinity.

Tha Xandalaksks, Nedvoitsy and Kansker llﬁimn Plants alsc
operate ; cheap hydroelsctric power ss can be seen from data oited
in Fig. 18,

The consumption of electrie power alro has a real effect on
reducing the production cost of alumimum, During the peried under
consideration the consumption of sleotricity has declined from year
to year, For instance, ths consumption of electricity per ton of
metal dropped 1149 kilowatt hours at the Ural plant, 4811 kilowatt
hours at the Stalin plant, 3418 kilowstt hours at the Volkbov plsnt
and 1663 kilowatt hours at the Dneprovak plant,

The Volkhov plant made the beat showing on the consumption of
electrioity in 195 (Fig, 19). :

The consumption of slectricity per ton of metal depends on
many fadtors, among them the most important are cell design and qual-
ity of inztallation; power cycle; quality of maintenancs.

let us consider esch of these factors separately.

Cell design and installation quality. In view of the diffarences
in design of the different cells, the separate series operated on
different eleotric power patterns. Cells with oval shells operated
on lower ourrent than rectangular ¢dlls dus to higher heat transmission
sincs with higher ourrent they becams overneated which led to disinte-
gration of the lining and leaking of the elsctrolyte.

In a corps where different types of cells wers installsd current
was maintained approximately as for oval cells.
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& oomparison of power factora of Alffersnt seriea over 2
aomher of yoeTs chousd tho advantages of mestanmilar oellas without
botiams waich sssured = highow culput pav gell por dgy and a lower
consumption of elestric power sven nben operating om lower owrrent.

The Stalin plant had the first instsllations of oval oells.
Defects in the oval design with poor=grade installation led %o
their being out of cperation in a very shart tims, The elestro-
Iytie section of the Stalin plant was redesigaed with the replace-
meat of oval cells by rectangular ones which assured a lowsr consump~
tion of slectric powsr and improved cther technical and ecosomic
aspests of the operatiom of the sestiom, Work was dobe at the
enterprives on replacing obsolete cells with worn shells by more
modern cells,

Heasures wers als¢ cmrried out on reduaing resistence in cir—
ouits of elsctrolytic ocells: leads were strengthened, anode and
cathode contacts welded, bolt contmata of bars and pins were replaced
by wedge contacts, In order to lengthen the service of tho cells
worn channel bar shells were replaced by shells of sturdier design,
short ahells replaced by longer ones, cells assenbled with joint
overlap,

Fower iystem, The main powsr fastors determining the operation
of electrolytis oells at the Ursl Alusdinum Plant are oitad in Pig, 20.
During 1942 and 1943 at the Urel plant the current flnotiited greatly
whioh led $o0 a reduction in output per current and o an inoreased
consumption of elsotris powsr. In 1944 the curremt wes cxcpaatively
stable, voltage was reduced and the consumption of electrieity de-
olined. In 1345 and 196 there wers considerable fluctuations in
the elsctriec power supply to fastorisg, however, thanks to raising
the level of the metal in the oells, it was possible to inoreese
output on the besis 27 ¢mrent and energy and reduca the consump~
tion of electric power,

After 194B the current was stronger which resulted in an ine

outpuat
The introdustion of
o=date mathod of work eontributed to redusing voltege in the
The reduction of losses in electric power was furthered by
the introduwotion in 1950 of a simpler and mors rapid method for
quenching anode sffects with wooden rods instead of ladles az had
been used. Thus, begimning with 1946, power factors improved from
yoar ¢o ysar and thers was a corresponding redustion in electric
power consumption.
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The redésigning of oslls in the first and second o
took place in 1946+1948 made it possible to ralsing
of alectric power in these corps from 78 to 81% and higher, The
replacement of worn out shells with ohes in other oorps, the
replacenent of covers of “prifamici® s the addition of ealofum
fluoride to the alsctrolyte, contributing to a redustion in ourvent
losses through the side lining, all this led to inoreased output
per unit of current and reduced the consumption of elestric power,

The reduction in the voltage in the cell and the consmaption
of eleotric powsr were also encouraged by measures carrisd out in
1950 on eleaning contacts <f oell leads and the inttial welding of
oathods oontacts and the reduction of the depth of anode immersion
by 100 millimeters (in corps No.1).

At the Stalin plant after 1948, following the replacement of
oval shells by rectangular cnes, current increased greatly and ell
power factors wers improved (Fig, 21).

Improvement in the power supply after 1949 assured improvesent
in all opsrational factors at the Stalin Aluminum Flant$ inoreased
current, increased output per current unit and reduction of voltage
in the cell. Improvemsnt in technical factors in 1950 was achieved
gs th:tmult of mastering oparation with thick aide and bottom

eposlitn,

At the Dneprovak plant the power cycle in 1950 did not reach
the level of 19401941 as regurds output and was lower at the Ural
plant (Fig, 22),

The ,:4duct:lon in the consumption of elestric power at the Volk-
hoy plant wis acoompanied hy an inorease in ourrent whioh excesded
that plannad and by inoreassd output (Fig. 23). The inorsase in
output per unit of current was determined hy: raising the lavel
of the metel in the cells even with same inerease in the distance
betwean polesj improvement in the power supply; inoreased skill
of operating personnel,

Fowsr factors at ihe Volkhov plant during the postwar period
groatly axceeded the prewar factors and the indexes 6f the Dneprovsk
plant, also opsrating with cells with baked ancdes.

During the fifth five-year plan there was further improvement
in aluminum production processes, continued growth in the prodag~
tivity of electrolysers with a stwultansous reduetion in the gon~
susption of electric power per umit of production. 4 basic trend

m%-
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in elagtrolyais was providing far the cparaticn of cells on wore
aold slectrolytes and with o redused pumbar of anede affects and
inoressed ewrrent density.

The oryclits portion of slectrolytes at aliminum suterprises
At the Ural plant the cryolite percentage was reduced from 2,52
in 1955 to 2445 in 1956, from 2.46 4o 2,36 at the Stalin plant,
from 2.9 to 2.38 at Kandalaksha and %5 2.2 in 1950 at the Volkhov
pmt.

Thanks to raising the level of metal in the oells and improvement
in the power supply the number of anode effects in the cell during
a 2%~hour period was reduced at the Ural plant from 1,31 in 1955
to 1,05 ir 1555 and ocorrespondingly from 1.2 to 0,77 at the Stalin
plant, from 1,07 to 0,85 at Kandalsksha and to 0,99 in 1956 at
Yolkhov.

The greatost success in this field was achieved in 1956 by
personnel of the Kansker plant, The frequenoy of anode effects
at this enterprise in 1956 reached aprroximately 0.19 dey and
0,12 by the end of the ysar, The great reduction in the mumbder of
anode effects made it possible for the plant to increass the current
and the production of the electrolysers without inoreasing the coo~
susption of slectric power.

During the pariod under sonsideration current density in the
electrolysers of all aluminum enterprises increased constantly,
by 204 at the Dneprovak plant, by 16% at the Ural plant, 16%
at the Kenaker plant, In the second electrolytic series at the
Ural plant ancde current density inoressed from 0,695 ampares/sq.cwm.
in 1946 to 0,863 smperes/sq.em. in 1956, 1.6, 24.2%, At the Kanaker
plant ;mont density had resshad 0,914 amperes/sq.tm, by the end
of 19 .

The Volkhov plant, operating on multiancds cells, has high
output per unit of current! 92,34% in 1955 and 91,213 in 1956,
which was assured by tion on a0id eleetrolytes at high current
density (1,15 -q:m-?:.:-.), maintaining optimal voltage, gconstancy
of current in the series and careful servioing of the electralytic
cells, Power factors by plants in 1956 as compared with the Ural
plant are given in Mg. 24.

The quality of servicing of electrolysers plays a gresat role
in resching high metal output and in reducing the consumption of
electricity. The guality of cell operation improved continucusly

-9l -
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with dmar b in teohniques of sluntmm alaptenlyais and ingneased
pkill of persennel.

During postwer yoars the akill of the workers improved constamtly.
Inorsasing the skill of maintenancs personnel and the meshanisation
of hard jobs (treating c¢eils with pueumatic hawcers, mwchanisation
of ancde regulation) contributed to Inprovemsat in csll servieing
and, cousequartly, to reducing the consumption of elsctric powers

The reduction in electricity consumption was furthersd by the
canpaign smong lwading workers for savings of elestric power,
Aseigning permanant groups of cells to work orews coatributed to
reducing the aversge voltage in the ocall and to reducing eleotrisity
consumption.

Farther mechanization in menaging the anodes aud treating the
oells, lmprovemsnt in working conditicns, the popularization of
up=to=date practices within the plarts and betweon plants will make
it possibls to asmuowe a higher quality of aperation and, consequectly,
a raducticn in tho congumption of electrieity and prosessed materials,

Expenditures for wages of production workers mede up 6«9% of
. the produstion cost of alusinum.

Tho smount of expenditures in this item depends first of all
e laboe productizity, the aversge wege leval, the 3ktill of workers,
and the organization of worke

Expsnditures for wages during the postwer period were sonsider-
ably higher than thone of the prewer period which mas related to
the increase in the avernge wage in the aluminum industry and the
introdwotion of a wage systes forr key jobs in elestrolyais which
stimulated the output of aluminum and inproved its guelity by giv-
ing large supplemonts to the besic pay rates Starting with 1948 the
average vage inarvessasd markedly xs the reasult of paywents for leugth
of service and bomises for higher-grade metal.

For instance at the Ural plant the sversage ysarly wegs of workers
in the slestrolyiic divieions incrsased 2,8 times frox 1941 te 1930,
Characteristic of the Ural plant iz the continusus inorecse in exw
penditures on wages: Yhile this item of sxponse was 3467 of the
cost prics of alweinum in 1941, 4t had raached 7.6% in 1950 and 8,2
in 1956 In recent years expenditures for weges st the Volkhor
plant have staried to drop in coonnestion with the rapid inoreass in
labor productiviiy as comparsd with ihe incresst in the sverage wege.
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4% the Stalin plant expenditures for wages incrvaased throush
3945 wnioh was caused by the rapid rise in pay and wnsatiofactory
labor productivity undee difficult faoctary conditions of working
with wornout oval cells.

The redesigning of thc slsctrolytic section on the basim of
rectangular cells sontributed to the rapid inoroase in laber produc-
tivity, following which there was & drop in ika percentage of the
aluminua production cost represented by wages.

The lowest level of expenditures for wages in the itemized
production cost of aluminum was reached in 1956 at the Stalin
plant which cen be sxplained by the high labor produstivity achieved
through the operation of powerful cells and the up<to-date work
methods adopted by the overwhelming majority of the factery!s workers,

The higher level of wages at the Ural plant is the result of
higher pay rates and the bonus incentive aystem.

The level of expenditures for wages is determined by the growtn
in Jabor productivity. This facter in turn depends on the design
and capacity of the cells, the improvement in the technical aspects
of produstion, efficient labor organisation and the slectric power
aupply system, Uhere thers are marked fluctustions in the

» ampare
load over a 2i~hour period and an insuffioient supply of elsetria
power labor productivity is reduced.

Forkers in the main cocupations under a system of uneven
electria power supply were pald on the basis of corrected output
standards as related to current. Such a situation led to an in-
oresse 1n the percentage of preduction cost spent on wages for the
wages par ton of metal inorscses with lower current, Consequently,
vne of the most important factors in reduoing sxpenditures for
wages was the guarantes of a regular electric power supply.

Another important potentisl for reducing expenditures on wages
is a readjustment of the pay scale and ourrent system of payments,
the elimination of indirect piscework and the creation of bonus
scales aimed at meking them return a yrofit both from the point of
¥iew of nonoverdisbursement of the wage fund and from the point of
view of inoreasing production cost.

Potantials far redusing expenditures for the item “wages of
produstion workers® ares also related to improvemant in labor
organization.
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Extongiva diszominatien of peestices of lcading workers within
the sleetrolytis plants and between the various smterprises is a
powerful factor in inoreasing labor productivity and, consequently,
in reduoing expondituwres for weges.

Expenditures on management and maintenance make up 13~20% of
the production cost of alumdmm,

The sisc of suwch expenditures dspends to a gresat degree on
the sise of the sstablishment.

Changes in divisional expenditurez as representsd in the pro-
duction cost of one ton of aluminum are given in Fig, 25, At the
Ural plant we find an indreass in expenditures on management and
maintenance up through 1946 and a coustant dearease in subsequent
yoars. The increass in these expenditures was socompanied by an
increase iz metal output and was the consegusnoe of adding new pro-
duction capasity, attended hy large additiomal sxpenditures. The
sharp increase in divisionsl expenditures in 1943 reflected increazed
reperves for amcrtising expenditures for eleetrolytic calls, 4 fure
4ther redustion in divisicnal expsnditures was caussd by a rapid
increase in metsl produstion.

At the Stalin and Volihov plants thers was a constant reduction
in sectional aud sll-plant expenditures in the produstion cost of
alunioam, thanks to an inorease in the output of metal.

At ths Dueprovsk plant the level of sestional and alleplant
expeaditures was raised in 1950 as the result of putting new
series of elsctrolytic oells into opsration as well as the imper-
foot utilisation of available capmeities during the course of the
o Y

The lowest lewel of divisional expsnditurss wes at the Ural
plant in connection with larger ascale produstion ani better pro-
dustion coganisation than existed at other anterprises.

During the pericd under consideration estimates of sectional
sxpenditures inoressed as the result of higher wages for auxiliary
workers and engineering and technical persomnsl and incressed exe
penditures for routine repairs,

Poteutials for reducing sectional mnd alleplant sxpenditures
are related to inoreasing production output, prissrily through e
better utilisatiou of available equipment both from the point of
view of capacity and time in operstion, and to an absolute reduc~
tion in their total dimensions at enterprises. Reducing the total

QL =
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sun of sectional expenditures is sonneoted with reducing amortisa-
4ion expenditures for elsctrolytic oells,

The inorease in the average length of service of cells wekes
it possible to reduce amortization figares and consequently reduce
the production aost of metal.

Reducing the percentage of aluminum production cost represented
by secticnal expenditures should follow the line of reducing the
cost of repair operations carried out in basic and repair divisions.
The high cost of operations in the mechine repsir shops can be ex-
plained by shortcomings in the orgsniwation of produstions high pexr-
centage of defective work, meny hard jobs are not mechanised, a
whole saries of production standards are sestablished by the practical~
statistical method and not by a technologically based system, and
not all faoteries make studies of the length of service of parts ani
units subject to rapid wear.

The mise of seotiouel and all-plant expendituras per unit of
production may be reduced oonsiderably by incresaing the utilisation
of the oapaoity and operating time of squipvent, i.e. increasing the
melting of metal.

A most important indication of the utilization of the oapacity
of electrclytic cells is the output of metal per cell-day.

An indication of output per cell per day is the synthetic indica-
tion of the operation of the electroiytic mections which reflect the
power' pattern, the conditions of the cells and the level of maintenancs,
During the war and the first postwar years the powsr supply fluatuated
greatly, there were breaks in the powsr supply, worn out equipment
was kept in operation, and repairs were not of a high ealiber. All
this oaused a reduction in the output of alumimus per ocell per day.
After 1948 there was on improvement in all qualitative indications
of the operation of slecirolytic sections thenks to improved and
intensified production processss, the replscement of worn squipmsent
by improved types, improvement in the power supply and in oell main~
tenance,

A systematic study and general adoption of up~to~date work
methods by the entire body of werkers in eleotrolytic seations must
agsure a further increass in output per cell per day.

The period betwesn mejor repairs scan be lengthened by the more
extensive use of the unit repair system.
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Reducing the idle time of oelis for repairs ani imoreasing
their length of servics will increass the production sapasity of
the elextvoiytis sections,

The reductien in all-factory expenditurss mey be attained
first by eliminating nonprodustive expenditures.

At the Dneprcvak plant in 1950 neoproduction expenditures
made up %% of the total mm of sll-plant expeniitures, at the
Stalin and Ural plants 25%, and at Volkhov 17.4%, Nonproduction
sxpenditures are to a large degres oonnested with railroad demur-
rage charges, In 1950 demurrages at the Ural plant averaged 11,7
hours as against s staxdsrd 6,5 hours.

The elimination of nomproductive expenditures in paying fines
comes through better financial discipline and improved operation of
transportation divisions in the area of better mechanisation of
Joeding and unloading operations, providing satisfestory unlosding
frontages at sectional and alleplant warehouses, and improvement in
the organisation of loading and uxloading operations.

The reduction in production cost has taken place not only by
reducing material expsnditures(raw ani processsd materials, elestric
power) but by reducing expenditures for maintonance and administration
through better produstion arganimation and a simplification of the
structure of enterprises, For instance, at the Ural Aluwmimum Flant
two alumina sections wers aonsolidated into ome. Six production
sectors wre formed from tweive then existing., All this mads it
possible to simplify management, increase the operating factor and
reduce expenditures for sdministretion through the elimination of
superflicus echelons.

Expenditures on marszeaent and msirnteaante at the Kandalaksha
Aluminus Flamh in 1556 sere reduced considerably through wodifying
the organizational structure and the use of a divisionless system
of administration,

Through the elimination of superfluous echelons in the adminis-
tration, expenditures on the maintenance of the adainistration amd
wanagerial apparstus at this plant were reduced by 2,800,000 rubles
per year while the mmber of engineering and technical personnel
and white collar workers decrsamed 130 men.

The reduction in administration and msnagerisl sxpenditurea
should aim at further sfficiency in the managerial structure and
the reduction of sxoessive staffs.
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Simvltansous sith the rejustion in expendituros for paterdel
and powsr and improvessny s tho utilizstion of the produation
capacity of electrolytic sections was the improvement in the quality
of aluminum smelted.

For instande, the output of high-grade AQ0 and A0 aluminum
mm“mmmnwﬁ,w.ﬂmmm,vﬁ
at the Doeprevsk plant, 82% at Volkhov, 71% at Kanaker, stc.

m.mmwmmm-mwmmmw
among workers in tbe basic and suxiliary cocupations has played
an enormous role in reducing the produstion cost of aluainum,

A deoinive improvement in qualitative indexss, the liquidation
of losses from ytwconomic and nonproductive expenditures, the intro-
duction of economic acoountability within the plant, the increase in
labor productivity based on a further adoption of the latest achisve-
ments of science and technology, improvement i the forms and methods
of producticn and labor arganization and the all-round study and
dissemination of the up<to-date practioss of innovators are the
necessary prersquisites for a further redustion in ths =
cost of aluminm,

Chapter V

PROSFECTS FOR THE FURTHER DEVELOPMENT OF THE
SOVIEY? ALUMINUM INDUSTRY

Plans for the-fubure developenent of the aluminum industry are
determined by the required scale and rats of development of the
national econony and its separate hranches.

As indicated in Comrade Khruthohav's address deliverad at ths
Twenty-Tirst Congrasss of the CPSU oa $arget figures for the develop-
ment of the Soviet national economy during the period 1959-1965,
aluminum has in recent years been scquiring greater and greater
dmportance as a metal for diversified use in industry and construc~
tion,

The ssven-ysar plan aims at a 2,83 fold inorease in aluminmm
production.

Any substantial increase in aluminum output must bs based on
the ccnstruction of new planta.
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Fhe looation of enterprises in the sluminum industry is
determined hy a mumber of factors characteristic of ail industrieas
requiring large energy consumption, Among them are pradoninantly
branches of heavy industry which play an important role in strengthen-
ing the industrial and commercial potential of the country, specifi-
ocally the aluminum, sinc, synthetic rubber, megnesium, and liquid
fuel industries, etc. Their expansion can be aasured by an encemous
inoreass in the produstion of electric power.

b babek wnu,

The ourrent seven-yesr plan is a decisive step in oarrying
out Lenin's concept of the over-all electrification of the country.

In 1965 the production of electric power will inorease to 500~
520 billion kilowatt hours, i.e. from 2#2,2 times greater than in
1958; the established capacity of electric power stations will more
than double.

In this connection considerable importance is attached to the
problem of the effective Jocation of the powerwgonstming industries.

The location of the different branches of industry is infiuenced
by the nature of the technical processes involved.

The nature of the techniosl processes involved in the different
snergy~consuning industries is not identical.

Howsver, it is possibls to isclate features gommon to all thews
{ndustries! a high consumption of different types of power per unit
of production} the grest portion of the coat of power equipment
in the total cost of the fixed assets; the large percentage of
power expenditures in the production cost; the high lavel of power
requirements per worker.

The relatively great expenditures for power among the produation
oxpenses of Industries using a great deal of elsotric power renders
most important the presence of major scurces of cheap power in deeiding
on geographical location, The transmission of power over long distances
leads to increased production cost and excessive transmission loads
which reduces the possibility for expanded production in the national
GCOnONY .

There there is great consumption of power the quality of the
power supply acquires enormous importanas since sven with & slight
difference in the cost per unit of power (1 ton of ideal fuel, the
first kilomstt hour, 1 ton of natural fuel) the production scost
changes markedly.

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/03/21 : CIARDP81-01043R004000180001-3



s \ ) 3
Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/03/21 : CIA-RDP81-01043R004000180001-3

Ths smail congumption of labor in the poweres Sndus-

onswaing
tries par unit of power capacity has exsepticnally great importanc
in thoir loeaticn in now arsas.

. %o must start out not only from the charasteristics of the
specific power source but take into consideration 1ta plase in the
tetal power balanee of this or that ares of the aountry, in close
oonnsction with the economic mpecialisation of the ares. Predis-
posing factors for the location of power~consuming industries must
be considered against the power potentials of the area as a whole,
in relation to their structure, and with consideration for the time
needed for assimilating available powsr supplies and technical and
sconamic faoctors of the individusl powsr souroes amd the eatire
power system of the area (individual capital investiments in the
sonstruotion of new power supplies, the produstion cost of power,
the degres of regulation, the sost of obtaining fuel and power
transaission). The powsr supply of an esonomic region is determined
by the balance method against the prospective development of the
basic branches of industry which define the speeialisation 5f the
ares and of cther power consumers within a given sres.

In loosting & power-aonsuming industry we must start with a
sonslderation of ths industrial and econcmic oomplex of this or that
area.

The location of industries requiring considerable supplies of
power, subardinated to the principle of the nearest possible location
to power sources, must start from party directives ou the proferential
construotion of new enterprimes in the eastern areas of the countyy
whers the richest powsr resocurces are found as well as with the aim
of deconcentrating and evenly distributing industry throughout the
country yet keeping them clore to sources of raw mterial, fuel and
arsas of congumption.

In the looation of energy-consuming industries their strusturs
and the quality of electric power sources is of partioular importance.

The production cost of elsotric power obtained from heat=power
and hydroslestric power stations reveals quite large flustuations,
depending on the following circumstances:

natural conditions (sise, shape and depth of coal seams and the
quality of coml, naturs and quality of water and DOWer Iregources -
regulation of rivers, pressurs, sta.).

teohnolegy of power resource utilisation (production systems,
mochanisation and automatic oontrol of processes, the adoption of
improved technical methods for utilising power resourves);
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the size of the eleciris powsr sisbions;
the level of crgsnisation of produsticn at central elestinde '
stations;
the possibility of using secondary sources of power~waste from
coal preparation).

The location of power-consuaing industries within the limits
of a selected power system with positive economic features camot
be garried out arbitrarily. Under thess circumstances we camnot
omit oomaideration of the transportation of the basic types of
raw material e the possibilities for locating new centers of ‘
consumption or oenters with a labor supplye. Yo must also take into
consideration the technical possibilities and the economic feasibility
of elestric power transmission.

There transaission costs are high industries conmuming consider-
- able slestric power are located near sourees of slsstrie power,
electric sentral power stations, since an increase in the cost of
eleotric power increases the cost of produstion in the industry !
, which uses the power.

A qualitative desoription of the souros of slsctric power must
mest the requirements of the eleotrie power ccnsumer with relstion
to the pattern of the electric power supply during a 24~howr period,
& month and a year.

2. Specific Features in the Igoation of the Aluminus Induatry

The specific natirs of the location of the aluminum industry
is determined Yy the characteristiocs of the raw materisl being
procassed, sxd by the structure and nature of the technicsl processes.

The alumimm industry includes three main production linksi
the mining of bauxites or other raw materisl for alumimue; the
produstion of alusinas the production of aluimm by the electro-
lysis of oryolite~alumina melts.

i Subsidiary links in the production of alumimm are the extrace .
i tion of raw material acmtaining fluorides and limestone, the produc-
tion of fluorine salts and the production of electrodes. '

In the production of alumina great quantities of heat are con-
smed in the form of stesm for preheating and evaporating hy-pass
wolutions, for cooking the bauxite pulp in autoclaves and for re-
moving silicon from aluminate solutions. ,
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Electric pewer is used at alumina plants fer powsr purposes.

Sinoe it requires steam of low and sedium potentisls, the produs=
tion of alumina provides an advantagecus situation for the oombined
production of Lesat and elsctrio pewsr.

The yalue of the location of the fuel supply as & source of
industrial fusl and steam soquires great importance in the looation
of alusina production sinoce expsnditures fer power nake up & rels~
tively large percentage of the production cosd,

At the ssme time, under all methods of alumina produstion, the
material index for cosparison fuel is below the material index for
raw material and limestone take together.

The predominance of expenditures for raw nmaterial over expsndi-
tures for power determines the praoctioality of locating alumina
plants near the seurce of raw materials. The greatest consumption
of material and power is found in the processing of a nepheline
concsntrate, thus inglining toward looation near sources of limestone
since 10 tons of the latter is used to produce 1 ton of alumina.

Then low-calorie fuel is used in processing nephelines; it may
be equally.as decisive a fastor in locating am the limestone aspect.
When looating for alumina production we must take into consideration
the districting of fusl consumption in the country and try to ccmbine
local fusl resources with the best local raw material resources.

The nearness of alumina produstion to aluminum plants has &
number of technical and sconcmic advantages, However whars faverable
raw material and fuel factors in the organization of alumina produc-
ticn do not coinoide with power factors this condition is not cblige-
tory sinoce approximately 2 tons of alumine is used {0 produce 1 ton
of aluminum while the consumption of raw msterial and fuel amounts to
8«16 tons per ton of alumina,

Whers alumina is being produced from nepheline concentrates the
nearness of cement congumers is of particular importance since approxi-
wately 9 tons of cement is produced to 1 ton of aluaina, The encrmous
scale of construction operations in alli areas of owr country may
insure the sale of this side product from alumina produstion; neverthe-
less in order to have the least transportation expenses it ia desirable
to be able %o disposs of the cament near the production site.

Thus ous of the most important oonditions for effectively loca-

ting alumina production faoilities is the question of size and loca-
tion of the raw materisl supply, tks degres to which it has been
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studied geolosically and the lovel of Yachnology in alumina predue-
tion which determine the possibility for using well=known pinerals
containing alumina,

For this reason an appraisal of the alumina raw material supply
from the point of economic geclogy is a nedessary prerequisite for
planning the efficient location of alumina production in owr sountry.

The production of sluminum iz a process requiring high oconsump=
tion of electricity, meking partiocular demands on the quality of
the electric power supply, The percentsge of eleciric power o
is approximately 18,000 kilowatt hours (alternating current) per ton
of metal. The electric power is consumed in the form of direct cur-
rent for technologiocal purposes and in the form of alternating ourrent
for power purposes. The electric power supply system must be aonstant
with regards to curremt strength and voltage during the norsal opera-
tion of the eleotrolytic cells and somewhat heightensd in voltage
and lower in current force during the period when the cell is being
put into opsration. The starting and operating oycle of the cells
is determined by the specific nature of the design of the oells
installed. Breaks in the electric power supply are inadmissable.
Frequent interruptions for short periods disrupt the operations of
cell geries, increase the average voltage in the cell and cause an
increase in the consummption of electricity., ILong interruptions in
the electric power supply lead to a cooling of the smelted solutions
and to throwing the cells out of operation.

The aluminum plants inolude large tramsférmer substations which
convert alternating ourrent into direct through meroury rectifiers
or motor generators. The percentage of the cost price of aluminum
represented by the electric power factor fluotuates widely (15-30%)
depending on the cost of the eleotric power and the sime and organisa-
tion of the enterprise.

A reduction in the ceat of electric power by 1 kopeck with
other conditions remaining equal reduces the cost of 1 ton of metal
by 180 rubles and allows the plant to maintain a ocapacity for 100,000
tons of alumimm per year for a sum of 18,000,000 rubles.

Fhere aluminum plants require very great electric power consump=
tion, great national importance is attached to the assurance of
cheap power resources. The transxission of electric power over
long distances causes unneceasary sxpenses in the national economy.

Aluminum plants must be located near cheap power bases and may
be loo:gd at some distance from the production of alumina and other
materials,
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Thus §he lecation of aluminmum plants must ba oriented on
ive and exteasive powsr supplies vhich will assure the pro~
duotion of controlled slectrio power.

The combination of alumina produstion with the slectrolysis
ofduimiaahmbhmtwinrodwingthcom of the
metal (alumina losses in transportation are reduoed) but it 1s
net obligatory where extensive scurcés of cheap pswer are not
available in the ares where alumina is produosd.

Combination in the sluwimm industry has a real meaning since
4n this cass there is a reduction in the produstion oost, transporta-
tion is reduced, thers are fewer lesses in raw, processed materisls,
and semifinished produsts, there is less demand for working eapital
and the use of fixed assets is improved.

-

Particularly effective is the gombination of alumine produstion
with the slestrolytic precess which guarantees!

the elimination of expeniitures for special containers, the
transportation of the alumina and a redustion in capital investments
for special rolling atook} redustion in alusins losses from pulveri~
sation during transportation; reduction in the sise of warehouses
for the alumine;

sonsiderable economy in fuel used in haxrdening alumins since
where it is used immediately there is no necessity for deeper harden~
ing whioch is required for alumina which has to ba hauled for a long
distance}

savings in oapitsl invesiments in subsidiary and auxiliary
items (repair, transportation, water supply)s

consolidation of the power system and incresase in its efficiency.

Where alumina and aluminum production are combined it is pradtioal
to inclade a heat-power station in this complex to provide the neces~
sary smount of stesm for alumina production and electric power for the
slectrolytic process.

The shifting of a heat~power elsctric power station completely
%o a heat=power schedule is feasible if there is availsble ancther
pource to provide elsstricity for the aluminm siwcizciysis and
where thers are alumina capsoitiss exoeeding the alumina require-
ments of the electrolytic division in the combine.

Prerequisites for the combined production of alumina and aluminum
may be the following factors?

1. The pressnce of an extansive fuel and power supply with
low-calorie fusl. In this case the produstion of alumina independent
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of its methods of produstioca (with the excoptien of the processing
of nephelibs concentrate) mist be moved near the fuel supply since
lowmcaloric fusl brings the fuel index up over all other indexes
4n aluaina predustion.

2. The presence of alumina raw material (bauxites, nephelines,
aluminites) in the region of the power supply oenter for the aluninum
pllnt.

Aluminum production can be efficiently combined with the preduc-
tion of the mnode material, ZThis combination assures adventages of
a teohnicsl nature in carrying out the slectrolytia process. The
recduotion in the viseosity of the anode materisl following its
1xmediate use has a favorable effect on the eleatrolytic process,
As operstions at the Bogoslovakoys aal Stalin plants have showm,
the import of ancde materials was ascompanied by pulverisation and
contamination of the briguets during transportation and storage
which made the elsctrolytic process more difficult and led to &
deterioration in the technical and economical aspects of the opera~
tinn of the electrolytic plants.

Under apecific conditions, in the construction of enterprises
of the sluminus industry it is essentiel to take into consideration
the time factor, which can be demanding in individual cases in cob~
neotion with the necessity for the most rapid development of this
branch of industry, and not establish the whele complex in a single
spot all at onoe despits the practicality of oombinetion. Under
these circumstances the required combination connections may be
temporarily replaced by cocperation with already existing enter-
prises where the increase in production will require amaller capital
expenditures.

Practical sises of individual complexes in the aluminum industry
are determined first, by the interests of the national economy and
that of separate regions where the alumizum industry is to be developad.
The effectiveneas of desoncentrating new construction in a large mmber
of small places or of concentrating 4% in a small number of large
centers is determined ky the following principles:

1, Technical and sconomic advantages of organizing large alumina
or alusinum plants are related to possibiliiies for i-srwd techno~
logy and apparatus (the use of larger production units with more
complete mechanisation and automatic contrel of sll procssses in
the basic and suxiliary divisions with less expenditures for admini-
stration and the auxiliary services. ’

2. A decisive fastor in the oconcentration of the alumimue induse
try (s complexwef enterprises cr separate production) is the trend
in the devologment of the different areas of our country. The
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intansivo development of inductry in the eastwrn part of tha aountry
even before the war bas dotexminsd the mocesslty for finding larpe
sources of raw materials snd power in this region. The priority

of selecting this or that source for exploitation is deternined not
only be the interests of the alumimm industry but by s whole complex
5€ objectives in the expansion ef the economy of this or that region
ém, petallurgy, machine~building, chemistry, railroad transporta-

The degree of conventration of aluminum produstion near the
supply of the huge hydroelestric power rescurces of Eastern Siberia
will bs determined net only by the absolute sise of the powsr supply
but by the size of the develeyment of other bhranches of this industry
and of the national economy as & whole.

3. Proapects for the Expansion of Aluminum Produgtion

The importance of raw materisl resources in the expansion of
the aluminumm industry is exceptionally great. Om the scorrect and
complete sclution of the problem of raw material in the aluminoe
industry depends the self~suffioiency cf the sountry in raw materisl
in a certain areea.

As the result of systematic geological prospecting conducted
by the govermment in all districts of the country during the five-
yoar plans, the raw material supply of the aluminum industry bas
expanded rapidly. The Sovist Uniom oocupies one of the first places
in the world with regard to raw materials for sluximum. Cempared
with 1929 the beuxite reserves in 1933 wers 717 times greater, in
1938 13.1 times greater and im 1956 tens of times greater (including
marked inoreas 3 high-grade bauxite reserves carried on the indus-
trial balance 2' 2./)e

As distinot from the slow and sporadic growth in raw material
reserves in ihe capitalist countries the inorease in reserves for
the Soviet aluminum industry has taken place sontinuously. Ve must
also mention the mors uniform distribution of the reserves territori-
ally, the tendency tc a decentralization of reserves as distinet

from the increasing insquality of their distridution in the capitalist
countrisa.

The explojtation of separate sources of raw material for the
sluminum industry and dsposi¥s in the Sowiet Unica is {aking place
in a planned fashion on the basim of & unided economis plan, in
particular the plan Zor the teriterisl orgeniswifan: zf the esonomy
and a eompsrative economic evaluation.
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logated in ths Eole Peninowie, In ofitlen, deposite | wrhsline-
containing rocks have been found in other aress of the Sovist Uniom,
in Kragnoyarsk Territory, in the Armenian SSR, 4n the Ukraine, in
Transbaikalia and other places. .

A main source of nephelins raw material of comsercial importancs
are at present the nepheline waste from the concentration of apatite~
nepheline ore.

Nopbelines, as raw material for the production of slumina, are
of a lowsr grade than the bauxites (in aluminum oxide content) and
for this reason they can be utilized profitably only by compound
processing with the aimultanecus extraction of other components.

An the result of years of ressarch in the Soviet Union a method
has besn developad and adopted in practice for producing aluminum
oxide, alkslies and cement from naphelines.

Then nsphelines are utilised the capital investment for the
prcdustion of the soda required for alumina is less inassuch as
the nepheline processing utilises the alkali coming from the
nephaline itself,

She principal advantsgoes of the XKola nepholines as a scurce
of alumine ares

1, Nepheline tailings from the apatite concentration factory
sxalude the nscessity of expenditures for mining, grinding and
nilling}

2. The uniformity of the cheaical compositicn of nepholine
tailings assures a constant technologisel process in the production
of alumine which to s great degres facilitates produstion { over
the processing of bauxites):

3« In prooessing nepheline the only additional raw material
needed is limsatone while the pwooessing of bauxites -equires soda,
lime and other proceased materials;

4e The presende of alkalies in nepheline makes it possible
not only to do without sods in processing but makes it possidle to
cobtain caloined soda and potesh as by-productss

5+ The preduction of coment {rom wasts slage in nepheline
processing.

A% presant napheline concentrate ie being successfully prooessed
at the Volkhov Aluminun Plant,

The ltmg-range plan for the expansion of the aluminum
aims at construsting aluming plants in & nuzber of areas of the
country on the basis of the nephrline raw material supply.
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Alse inolunded in the oomplex ores ars the alunites; they are
found in thick and compaot masees along the sarth!s surfaco whieh
mekes their mining in a large scale by the open~pit wethod much
sasier and simpler.

The total amount of useful componsnts in alunite rook reschep
50=55%,

The processing of alunites for alumina:does not require expendi-
tures for soda as is necessary in the case of bauxites,

Extensive research has been done in the USSR on the compound
processing of alunite rook. As the result of research now being
done a method for the oompound processing of Zsglik alunite cres
into alumina and other products has been selected,

fhe rapidly growing requirsments of all possible branches of
the nationsl economy for aluminue and aluminum allays is lsading
to the necessity for rapid growth in the produstion of alumine
in our country. The current method of producing aluminum by eleatro-
lysis of oryolite-alumina melts is extremely camplex, requires tha
consumption of large amounts of alumina, soda, fluorine salts and
sleotrodes.

Capital outlay for thka equipment for slusina plants, transformer
aubptations and elsotrolytic shops is extremely high.

A1l $him makes it necesasry to expand the aluminum industry
on the bsais of new and simpler produstion methods and new types
o2 raw meterial,

The greateat amcunt of aluminua is used in the form of alloys
with other metals.

The basic alloying metal in aluminum alloys for casting pur-
poses is silicon,

Silimin 1s produced in the Soviet Union by smelting electro-
1yt4c aluminum with silicon., In this connestion attention should
be given to the faot that at alumina plantz a large amount of labor,
energy and material is expended on silioon rsmoval. At the seme
time the silicon must be reintroduoed into the alumimm to producs
aﬂlﬂin.
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This ecordradiction is pardvially o= waslly gliminated =hon
aluminue-gilicon alloys are produced by the siegtrcthermal metheds
The slectrothermal method for producing ailumin ig perticularly
upeful in utilizing natural cres containing alumimm and silicon,
through by-passing the slumine production and aluninus elsotrow
lysis stages. The problem of producing s{lumin by the electro-
thorulnthodhnbunmhd on for & number of years in the
Soviet Union. However until recently the electrothermal method
for silusin produstion had not been applied in practice.

Achievements in the %echnology and equirment used in elsctro~
thermel methods for produsing aluminum alloys as well &8 progress
17 the concentration of raw material are msking 3t possible to
oonsider material with a high alumina content as provisional raw
setcrisl for the produstion of aluminum,

As slresdy mentioned the Seviet Union has very rich roserves
of raw material with a high alumina content. Deposits of raw
material with s high alumina content are knowm in the various parts
of our country.

The use of raw material with a high alumina content in the
will greatly expamd its raw material ressrves
and make it possible production in a mumber
of arsas with power resources
types of alumina raw material,

The introdustion of electrothermel methods for producing
medm&wuﬂm-mmueinmdw
put, s transition to netallurgical aggregates of groater capacity
with a high cosfficient of energy wtilisation, a simplification of
technological cycles, reduced cost of production and achievements
in higher labor productivity and savings in capital inventmente
ihrough the elimination of the slumina production stage. Ihe
introduction of the elestrothernal method in the aluminum industry,
1.6. the production of alumimm directly from ores by direct reduo-
tion in electrisc furneces, assures a reduction in capital expmdi-
tures by mors than a third and a reduction in operation expsnses
by almost 20%.

This increase in the produstion of aluminue in the eastern
part of the country on the basis of cheap electric pover from large
hydroslsetric power stations required the crestion there of an
extensive source of supply of slumimm raw material.

For this reason great inportance was attached to prospecting
4n thase areas arnd to technologioal tests of other types of Taw
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saterisls for slusinum with the aim of bringing them into Industrial
piilisation as rapidly as possibls a3 had been foresesn bty a mmber
of the governmomt's decrees, In Krasacyaral Territory poasbicslly
inexhaustible riches of nepheline syenites and a number of bauxite
deposits have been discoversd.

Further study of slumina raw material reserves and continued
research on deposits slreedy discovered in the eastern part of the
cuntryunnnuuumdromhntbdepnon of nonbauxite
processing will meke it possible to provide raw material for the
fast-growing demands of the aluminum industry and bring it clomer
to powsr sources thus contributing to the rational geographioal
distribution of the aluminmum industry which is s most inportant
fackor in the expansion of the production forces of the Soviet
Union.

During the seven-year plan for the sxpansion of the national
economy of the USSR for 1959~1965 the Soviet people are faced with
mejor objsctives in expanding produstion capacities and in increas-
ing the astual cutput of aluminum and alumina.

Extensicn of siuminum produstion during the next years w311 be
uwmmmmmwmnamrimorwszm,
tiic fral reserves of the Xusnetsk Basin and Fastern Siberia,
deposits o tha Kasskh S.3.R, and the over-all prosessing of nephe-
lines from Eastern Sideris and Zaglyk alunites. The use of new
complex types of aluminim raw meterial w111 make it possible to
produce soda products, oement, fertilisers, suifurie seid and others
along with alumina.

New enterprises of enormous capacitiias will be built and put
into operation in the eastern part of the country. The great
growth in the power capadsity and cheap elpotric power of the eastern
areas will create favorable conditions for the expansion of alimimum
prod\wtion.

4 large alusinum industry will be develcped during the new
seven-year plan in Xrasnoyarsk Territory oun the basis of oheap
electric power from the Krssnoyarsk Hydroelsctric Power Plant.

The cost of slumins will be 40% lower than ia loading extant plants
in the Soviet Union and the cost of aluminm: z211 be 25-30% lower
than the cost of aluminum now being smelted,

As indioated in the report by N.S. Kirushohev at the Twenty-
first Congress of the CPSU on target figures for the development
of the national economy during the pericd 19591964, the rclative
role of the eastern aress will increase io 71% of thz teind abaduws
produstion by 1965,

/

E® Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/03/21 : CIA-RDP81-01043R004000180001-3




Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/03/21 : CIA-RDP81-01043R004000180001-3

Alumimm plants plen to insiall slscirclysens of hich sanasi-
3ics with overhesd current lend=in and with mechanisation and ausc=
matic control of the electric cyole of cell operstion.

ey W BRI T

As the rasult of new, more uniform and sfficisnt plagement of
enterprises in the alumimm industry transportation expenses will
be greatly reduced,

The reduction in the production cost of aluminum will alse be
furthered by inoreased compound utilisation of raw material, produo-
tion waste, and better extraction of rare elements found in almmimm
raw material. The cost of aluminum will drop by aproxinately 20-22%.
The inoreass in the role of the eastern areas im the total metal
output will be an important fastor in redusing the cost of aluxminum
since the cost in the factariez of Eastern Siberia will be consider~
ably cheapsr than in other aress due to the low cost of selectric

powers

Along with the construction of new plaats thers will be an
important inorsase and improvement in the utilization of the ospa-
oities of enterprises already in operation. Existing plants must
turn out more than 25% more alumina,

The oreation of a large aluminum industry in the USSR will
contribute to progress in technology in many branches of the national
soonony, to intensified expansion of branches producing the means of
produstion, will strengthen the economic and defense might of the
country and —/—ql sgoelerate the move towerds oa:;ﬁhn.
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Fig. 1 Changee in the production capacity of bauxite mines during
the period, 1941-1945, in Be
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Fige 2 Changes in lsbor productivity in cubic meters of rock in
zaderground opsrations, 1940-1945.
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Pig. 3 Production cost of one ton of alumina at aluminum plants
during 1940-1950 in %,
1, Ural plest 2. Volkhor plant 3¢ Tikhivin plant 4. Doneprovsk plant,
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Pig. 4 Froduction cost of 1 ton of Vauxite during the 1od 1941-1950
by open-pit methods in % of underground metnods. per
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Figs 5 Changes in the cost of one ton of bauxite dur the period
1941~1950, in %; e

1. underground extraction 2, cost by underground method
3+ open=pit wmethod 4. aversge
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Fig, 6 Structure of the Production Gost of One Ton of Alumina at
Different Plants in the perioed 1940-1941, %,

1. raw material and principal processed materials less waste products;
2. auxiliary materials; 3. fuel; 4. steam powerj 5. electric
powerj 6, water; 7. wages of preduction workerss 8. division and
all=plant expenditures,
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cost price of alumina at the Ural plant during the period 1941-1956,
%3

1. expenditures for caustic soda in the cost price of 1 ton of

Fig. 7 Changes in expenditwres in caustic soda represented in the
aluminaj 2, consumption of caustic moda per ton of alumina; cost
price of 1 ton of caustic soda.
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Fig, 10 Changes in axpenditures for
aluming as represeirted in the pro-
duction sost of 1 ton of alusinum
at ths Ural plant during the poriod
1940-1956, %3 1. consuspiios
alusine per tou of aluninum;

2. oost. of 1 ton of alumina 3. Q:
penditures for alumina represest
utu“godmm cost of 1 ton of
aluminom,
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Fig. 11, Changes iu expenditurer
represented

for slumine in the
production cast of 1 ton of
adasaines 22 the Steiln plant
during the period 1940-1956, %t
1,consumptisn of alunina per
ton of aluminumj 2. cost of 1
ton of slumina . 3. expenditurss
for alumina represented in the
produstion cowt of 1 ton of
aluminum.
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. 12 Changes in the expenditures for Fig. 13 Changes in expendi=~
2&-13: ripnmtod in the production tures for slumina represonted
cost of 1 ton of aluminum st the Valk- in the produetion cost of 1 "
hov plant during the period 1949-i956, ton of alumipum at the Dn.pig:v
£: 1, oonsumption of alumina par ton plant during the period 194
of slumimum; 2, ‘cost of 1 ton of alum- 1956, %3 1. consumption of
insj 3. sxpenditures for alumina re- alunina per ton of alusipum}

epented in the production cost of 2. cost of 1 ton of almminaj
1 ton of aluaduum. 3. expenditures for alumina
represented in the:production
cost of 1 ton of aluminum,
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Fig. 1, Changes in expenditures for
sleotric power as represented in the
production cost of one ton of alumd~-
num at the Ural plant during the
pericd 1941-1956, in %3 l. consump~
tion of slestric power per ton of
alusinam; 2. cost of 1 kilowatt/
howr of slectric power; 3, ex-
penditures per ton of aluminum,

¥ig. 13 Chasges in expenditures for
eleatric powsr as represented in the
production cost of 1 ton of alumimm
at the Stalin plant during the period
1943-12:6, in %2 1, t:n_m?pt;gn ot;
elsctric power per of sluminum

2, oost of 1 kilowatt/hour of slec~
tricity; 3. expsnditures per ton of
sluninum.
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Fig, 16 Changes in expenditures for elestric power as represented
15 he produstion cort of 1 ten of ol ot the Volkhor plant

the period 1940-1956, in %1 1. consumption o
g‘?migcp.r.t?:ot'nlms 5. coat of 1 kilowatt/hour of elestricity;
3. cxponditmrg--s;m_mdm.
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« 17 Changes in expend
:tg produsticn cost of 1 ton of alumimm at the Dnaprovsk
1940, 1950, 1956, in %1 1. consusption of elestric power per ton of
alupings; 2 ocowt of 1 kumtmm of electricity; 3. expsnditurex
per ton of aluminum,
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Fig. 18 Price of 1 kilowstt/hour of elsstricity at different plants
in 1956 by comparison with the Ural plant.
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Fig. 21 Prinsipal powsr factors in the operation of electrolytic
cells at the Stalin plant during the peried 1943~1956, in %!

1, ourrent 2. average voltsge in cell 3, cutput per surrent unit
4» output per unit of energy 5. cutput per cell per day
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Fige 22 Principal power factors in the operation of elsctrelytic
cells at the Dneprovek plant during the period 1941-1956, in %3
1, current 2, average voltage in cell 3. output per current unit
4« output per unit of energy 5. output per cell per dey

Fig. 23 Prinoipcl power factors in the opsration of elsotrolytic
cells at the Volkhov plant during the period 19411956, in %t

1, surrent 2. cverege voltage in cell 3. output per current unit;
4. output per unit of snergy 5. output per cell per day
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Fige 24 Power factors for different plants in 1556 by comparison
with the Urel dluminom Plant, in %3
1. ourrent: 2, output per surrent untt 3. output per unit of energy
4« output per cell per day
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Fig. 25 Changes in sectional expenditures as percentages of the
production cost of 1 ton of aluminum.

1. Ural plant 2, Stalin plant 3, Volkhov plant 4. Dneprovsk plant.
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